











" 129 


Tnited States 
N aval Institute 


Proceedings 





zed 
ger 


hI 
the 





- — P| 


=| 


SAD ce a ce a 0 0 


 Seeugee 


a a 














The writers only are responsible for the contents of their respective articles 


CONTENTS 


PAGE 
invention in War.—Fiske . . ... . 1007 Ginnie a. oa. oe Ry 





American Submarine 0 nenaione 18 me as $ : t Kit gh Whe) eo wie gee 
(Concluded). Alden 1018". | ens aee 
Professional Notes . - . - + + + » 1107 


The PoulsenAro.—Stone . . ... . 1049 
‘Another “Wrinkle” in Navigation—Hewitt 1075 Notes on International Affairs. . - . . 1154 
Hauling Em Off Before Dinner._White . 1079 | ReviewofBooks . ..... +. + 1162 
Director Fire a Century Ago.—Blandy . . 1089 | Information Index . . - . + + + + 1106 













Copyright, 1920, by J. W. Conroy, Trustee for U. 8. Naval Institute 


Entered at the Post Office at Annapolis, Maryland, as Second Class Matter 












HATS OFF £o a NAVY 


INSULATION 
*‘MADE IN AMERICA’ 


INSULATION 
““MADE IN AMERICA” 











Louis Steinberger’ 's Patents 


ELECTROSE INSULATORS— 


FIRST TO CROSS OCEAN IN AIR 


Standard of the World for High Frequency Currents Used by UNITED 
STATES NAVY and ARMY, and the Wireless Telegraph and Telephone 
Companies 














NC-4 ELECTROSE EQUIPPED @E.L.NY. 
“By courier, coach and sail-boat, it took days for the news of Waterloo to reach 
London, During Lieut. Commander Read’s flight to Halifax, Assistant Secretary 
Roosevelt in Washington sent a radio message to NC-4, of whose position in air he 
had no knowledge. In three minutes he had a reply.”—Extract from New York 
W orld, June 3, 1919. 


oe ines 


No. 4518 
No. 4500 No, 4502 - No. 6808 
























OGRERREO 4507 
No. 6850 
No. 6277 
No. 6815 
<> 2 
No. 7521 
No. 7537 No. 7881 
No. 7518 ¢ 
6 No. 165 i 7 No. 7302 No. 172 





Sole Manufacturers 66-82 Washington St. 27-37 York St. 
— 66-16 Front St. 1-28 Flint St. 








Please mention the PROCEEDINGS when writing advertisers 





BROOKLYN, N. Y., AMERICA 























Vol. 46, No. 7 July, 1920 Whole No. 209 





United States 
Naval Institute 


Proceedings 


PUBLISHED MONTHLY 
EDITED BY S. A. TAFFINDER 





U. S. NAVAL INSTITUTE 
ANNAPOLIS ~— MARYLAND 








COPYRIGHT, 1920 


By J. W. CONROY 
TRUSTEE FOR U. S. NAVAL INSTITUTE 


The Lord Baltimore Press 


BALTIMORE, MD,, U. 8. A, 

















‘OOIX3W MGZN ‘SS n 


“070Ud 1e1owo RON 'S “a 





U. S. Navy Official Photo 
Supplied by International. 


Keep the Institute advised of change of address. 


Fill out, detach, and mail. 


Correct address is 


NAME 





Don’t forget the INSTITUTE BOOK SERVICE; any book supplied. 





>" vu. Ss. S. NEW MEXICO. 

















tenement ———— pasnisbeaenineen 











UNITED STATES 
NAVAL Bk roe he os Ow 


PROCEEDINGS 


Vol. 46, No. 7 JULY, 1920 Whole No. 209 














[COPYRIGHTED] 


U. S. NAVAL INSTITUTE, ANNAPOLIS, MD. 





INVENTION IN WAR 
By Rear ApMiRAL BraDLey A. FisKE, U.S. Navy 





It was not long ago that the inventor was looked at askance ; 
and it was not until the advent of the great World War that the 


advisability of utilizing the inventor in war was recognized. 


Previously, officers had deprecated the idea of attributing much 
usefulness to him, fearing (and with some reason) that the 
country might trust too much to invention and neglect to make 
proper preparation. Now they see that the invention of the best 
kinds of weapons, methods and instruments should form an 
important part of the work of preparation. 

_ Inventions, of course, are of numberless kinds and of number- 
less degrees of novelty, originality and scope. Some inventions, 
like the bow and arrow, the catapult, the gun, the steam-engine 
and the telephone, as well as the arts of weaving, writing and 
printing, were of the highest order in these respects; whereas 
some of the manifold improvements made on them from time to 


- time have been improvements in such slight detail as hardly to be 


worthy to be called inventions. 

Nevertheless, it can hardly be denied that, in order to produce 
any new and definite entity, that entity must be created. This does 
not mean that the materials of which it is composed must be 
created ; for only the Infinite Creator can do that. A new thing 
may be created out of old materials. We are told by the Bible, 
for instance, that “ the Lord God formed man of the dust of the 
ground.” 
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Most of us carry the idea in our minds that an invention is a 
mechanical appliance of some kind. That this restricted idea of 
invention is wholly modern is indicated by Shakespere’s exclama- 
tion, “ Oh! for a muse that would ascend the highest heaven of 
invention.” And all through literature we see constant indications 
of the idea that invention forms the basis of all great literary 
work. 

In inventing, the first step is made by the imagination in forming 
a picture on the mental retina. Shakespere says: 

“The poet’s eye in a fine frensy rolling 
Glances from Heaven to earth, ‘and from earth to Heaven; 
And as imagination bodies forth 
The forms of things unknown, the poet’s pen 
Turns them to shapes, and gives to airy nothing 
A local habitation and a name.” 

This suggests that in every invention there are three stages: 
conception, development and production. The analogy between 
this and the procedure in making the four steps in an estimate of 
the situation is not hard to see: for when we make a mental effort 
to picture to ourselves the mission which we wish to accomplish, 
we do what an inventor does when he pictures to himself with his 
imagination an invention which he wishes to produce; when we 
take account of the difficulties in the way and the facilities at our 
command for overcoming them and reach a decision as to a plan 
for accomplishing the mission, we do what an inventor does when 
he takes account of the difficulties in the way and the facilities at 
his command for overcoming them, and reaches a decision as to 
what facilities he will use and how he will use them; and when we 
finally produce a finished plan, we do what an inventor does when 
he finally produces his invention. 

Of course, most plans that have been produced have not been 
of a high order of invention ; but most instruments, poems, novels 
and schemes that have been produced have not been of a high 
order of invention. The declaration may be made with confidence, 
moreover, that invention of a high order has been shown as clearly 
and importantly in warfare as in any other of man’s endeavors, 
and probably more so. In fact, the most important and original 
inventions ever made must have been the weapons with which men 
overcame wild beasts; for the simple reasons that they have been 
the basis of all subsequent inventions, and that it was because of 
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them that men were able to start on the upward path to civilization. 
Without those weapons, primeval man would have been unable to 
subdue the wild beasts that were stronger than he; and while he 
was building up a higher and higher civilization, he would have 
been unable to protect himself and his acquisitions against the 
savages and barbarians who tried sometimes to steal, and some- 
times to destroy, the fruits of his endeavors. 

If one follows the narrative of military history, he will see that 
civilized man was compelled to employ force against the force 
exerted by barbarians and savages, and that he prevailed by reason 
of the better weapons, appliances and systems of drill and tactics 
that he possessed. Now every one of those weapons, appliances 
and systems had been invented. 

But it was not only by means of the things already invented 
that civilized man prevailed: it was because also of his inventive- 
ness in emergencies. When we read the exciting story of 
Alexander’s conquest of Asia and the still more exciting story of 
Cesar’s conquest of Gaul, we are continually given instances of 
how the barbarians, no matter how splendidly they made their 
first assault or their first defense, found themselves entirely at a 
loss when the time came for the next move; and that they were 
invariably thrown into a panic, if a sudden emergency arose and 
they found themselves confronted with disaster. Alexander, on 
the contrary (and in a higher degree Julius Cesar), was never 
so superb as when such emergenciesoccurred.. Each one of those 
men, when confronted with a situation that seemed hopeless and 
that would have been hopeless to other men, immediately invented 
a scheme that rescued victory from the very jaws of defeat. Each 
one of Alexander’s battles was the carrying out of an invention. 
Cesar’s campaigns in Gaul were a series of inventions; witness 
for instance, his campaign against the superior forces of the 
Veneti mariners, which he won by cutting the halliards of their 
ships. 

We see evidences of the same fruits of invention in Frederick’s 
campaigns—and still more so in Napoleon’s. What was the system 
that Frederick inherited from his father but an invention? What 
was Napoleon’s beautifully neat scheme by which he drove the 
British out of Toulon but an invention? What was his first cam- 
paign in Italy but the carrying out of a plan which he had invented 
a year before and which the Directory had rejected? What else 
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was every other campaign of Napoleon’s that so utterly bewildered 
his unimaginative enemies? What else was that superb plan 
of invading England with its alternative plan that culminated at 
Ulm and Austerlitz? 

What else was Nelson’s suddenly conceived and executed plan 
near Cape St. Vincent? What else caused Washington’s crossing 
of the Delaware? What else caused Washington’s sudden move to 
Yorktown? 

Moltke’s wars against Denmark, Austria and France in 1864, 
1866 and 1870 may be put forward in rebuttal as wars directed, 
not by invention, but by plodding; directed by a laborious, unim- 
aginative work of detail, carried on for many years. That there 
was much laborious and unimaginative work carried on for many 
years is doubtless true. But just that kind of work was carried 
on in perfecting the steam engine, the printing press and every 
other great invention; just that kind of work was carried on in 
developing every great idea in government, commerce and religion. 
As to literature, it is well known that Byron worked days and 
nights, sometimes, over a single line of poetry, and that Gray spent 
nearly his whole life in writing his “ Elegy in a Country Church- 
yard.” 

The detail work of developing Moltke’s idea into concrete plans 
of campaign was tremendous; but there was an idea existing 
before it was developed, and that idea was conceived by the 
imagination of Moltke. The idea was smaller in size than the 
“ little grain of mustard seed” and of immeasurably less material 
weight; but it has been developed into a system that has spread 
over all the civilized world, and that will carry the name of Moltke 
in history long after Bismarck and William I have been forgotten. 

Civilization was started by invention; its progress has been 
based on invention ever since, and it is based on invention now. 
The most important single agency in maintaining civilization has 
been war: for it was by war that wild beasts were subdued; it 
has been by war that the opposing forces of barbarism have 
been kept down, and it is by war that they must be continually 
kept down; otherwise, the forces of barbarism will prevail, as 
they did prevail for a time, when they destroyed the civilization 
of Rome. 

Other agencies than invention and war have, of course, been 
at work as well; such agencies as religion, morality, industry, 
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study, etc., that bind civilized communities together, and enable 
them to act in concert. Yet in each one of these agencies, we see 
invention as the initiating force. For every religion, every system 
of morality, every branch of study had to be invented and pro- 
duced, before it could exist. 

If invention has been the initiating factor in the progress of 
civilization, by being the initiating factor in all the various agencies 
that have produced it, and if war has been the principal single 
agency in maintaining it, then invention and war have been the 
most important constructive factors of history. 

That this fact has not been clearly recognized is true. The 
reason probably is that it is only within the last hundred years that 
invention has been recognized as an important factor in life, and 
that the material of warfare has grown so enormously in com- 
plexity and bulk, that the details have shut out our view of warfare 
as a whole. 

Every man is confronted in his own life with the necessity for 
attending to details. Every officer in his own career is confronted 
continuously with that necessity, especially in his youth. Details 
must be attended to. The accuracy with which details are 
attended to makes the difference ofttimes between hitting the 
target and missing it—between failure and success. 

Now there are two different kinds of mentality needed for 
grasping and handling general principles on the one hand and 
details on the other hand. Few men possess both kinds of men- 
tality in any high degree: the man who seems to have shown the 
most capacity in both lines was Napoleon; -with the possible 
exception of Julius Cesar. 

Some people become a little irritated when one speaks of these 
men, or of great geniuses in general, and declare that it is foolish 
to hold up such impossible examples for us to follow. The writer 
is willing to admit it is a little trying to one’s self-esteem to note 
what such men accomplished, and that it sometimes has a depress- 
ing effect on one. But if it does have such an effect on any one of 
us, is not that a sign that his ego is getting a little too big, and 
that he had better take a primary course in humility? No one 
of us is expected to be a genius, every one of us knows that he is 
not a genius, and also knows that all his friends are distinctly 
aware of the fact. So why should we be disturbed if we cannot 
perform the feats of Cesar? 
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But if we cannot perform his feats, we can modestly follow 
his line of effort. We can, for instance, try to master details to 
a sufficient degree to do the duties with which we are immediately 
charged, and try at the same time not to forget the general prin- 
ciples which we have been taught, and even to apply those prin- 
ciples whenever we see an opportunity to make some improve- 
ment. 

Of course, the primary use of our efforts must be to keep in 
order and to operate the parts of the naval machine with which 
each of us is entrusted: for instance, a gun, a turret, a destroyer, 
or a ship, and to do this according to the instructions which have 
been given us. But if everybody did this and no more, we should 
never improve in any way, and the navy would never keep up 
with the progress of the world in mechanisms or in methods. 
If all the officers of the navy had done no more (many did no 
more) during the years between 1881 and 1920, we should now 
have only ships like the Constellation and Hartford to cruise in, 
the Bureau System would still dominate the Navy Department, 
and the War College would not exist. It was because Moltke did 
much more than this that the Prussian Army overwhelmed the 
Austrian and French almost with one blow, and that the name of 
Moltke is the last on the list of the super-great strategists of 
history. 

While we toil on, therefore, doing our allotted tasks according 
to the orders that we receive, let us raise our eyes from time to 
time, and try to get a general view of what the Navy as a whole 
is trying to do, and see if there is not a chance to invent something 
that will help. This is what Moltke did; and this was why he was 
able so to utilize the possibilities of railroads and telegraphs, that 
he got his army into France before Bazaine and McMahon could 
unite, and whipped each one in turn. 
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AMERICAN SUBMARINE OPERATIONS IN THE WAR 
(CONCLUDED) 


By CarroLt Storrs ALDEN, Pu. D., 
Professor of English, U. S. Naval Academy 





Part II]. OPprERATIONS OF THE AMERICAN SUBMARINE PATROL 
(CONCLUDED) 


3. THE PATROL OFF THE BRITISH ISLES 


It was the seven L-boats of the Fifth Division, American Sub- 
marine Force, operating from Bantry Bay, Ireland, that had the 
actual war experience. Their personnel may not have been 
superior to that of the others, but they had the opportunity, so 
eagerly coveted, of operating in waters about the British Isles, 
where the Germans were constantly active. In their patrol of seven 
or eight months they made 21 contacts with the enemy. 

To go back somewhat in our narrative, the Bushnell, one tug, 
and six of her brood of submarines—the L-9 as narrated had put 
back to Boston—having reformed at the Azores, set out on 19 
January, 1918, for Ireland. That very evening they ran into a gale 
which partially scattered the Division ; and for several days it was 
_ another trying ordeal of heaving to, running at slow speed, again 
heaving to, losing towing hawsers, and getting under way again. 
After eight days the expedition, lacking two submarines, reached 
Queenstown. One of these, having become separated on the 
first day out, had returned according to instructions to Ponta 
Delgada. The other, the L-ro, Lieutenant J. C. Van de Carr, 
U. S. N., losing touch with the Division, proceeded to the 
rendezvous appointed, and finding only thick weather with nothing 
in sight then laid her course to the ultimate destination, Berehaven, 
Bantry Bay. 

During the voyage, Lieutenant F. J. Cunneen, U.S. N., of the 
L-1r met with a painful accident. While he was standing on the 
bridge, a wave sweeping over caught him off his guard and 
dropped him on his back across the rail of the bridge. He was 
badly bruised, and for a while it was feared he had sustained seri- 
ous internal injuries. Because of the gale, it was 36 hours before 
he could be transferred to the Bushnell for medical attention ; and 
during all this time, the pain becoming unbearable whenever he 
attempted to lie down, he stood, holding on to a rod above his head. 
From the same ship, the chief machinist’s mate had to be trans- 
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ferred to the tender for chlorine gas poisoning, and a seaman for 
infected finger. The L-3 and the L-ro each had the sad experi- 
ence of losing a man overboard. The record of the latter is as 
follows: 

From the War Diary of the L-to 

24 January, 1918.—At 12.30 p. m., R. A. Leese, gunner’s mate, Ist class, 
fell overboard and was lost before the boat could return to the spot. We 
were running on both engines at the time. He fell heavily, hitting the 
side of the boat, which probably stunned him. He may have been struck 
by the port screw... He was seen lying in the water motionless—the. sea 
was moderate—but after we had turned and were heading for him he 
disappeared when we were about two boat lengths away. He wore rubber 
boots and heavy clothing. After circling the spot for one hour, I gave ri 
order to proceed. 

Next day Van de Carr reached Bantry Bay, and had the satis¢ 
faction of beating by two days the others, who put in to Queens- 
town. 

25 January—Arrived at rendezvous “A” at 7.00 a. m. Nothing in sight. 
‘Weather thick. Decided to proceed to Bantry Bay. 

At 11.30 a.:m, sighted land, which proved to be Black Ball Head, Bantry 
Bay. The land fall was rather remarkable, considering that for two days 
we had had no sight. Arrived off Berehaven at 4.00 p. m., and a trawler 


piloted us in and alongside the British submarine tender H. M. S. Ambrose, ° 


Reported to Captain Nasmith, R. N., Senior Officer Present Afloat, who 
cordially welcomed us and made us very comfortable. We reported the 
L-Io ready for service. 

Passed a German submarine on the way in. 

The rest of the division spent a week and a half in Queenstown 
in refueling and making minor repairs. A common trouble, due 
to the pounding of heavy seas, was the buckling of torpedo shut- 
ters, and these had to be straightened. Then they went to Bere- 
haven, where they found the L-zo0 and two American destroyers, 
together with some British warships, including submarines. When 
on 21 February they were joined by the two boats that had started 
with them from Newport, but had turned back, Division Five was 
complete. 

Repair work is never a thrilling tale, and the story of the Bush- 
nell, like that of many another devoted mother, is lacking in 
adventure and brilliant achievement. Yet without the Bushnell, 
Division. Five would have done little. There is an old rule in 
submarine work, that for every man afloat one is needed at the 
base. This is but an approximation; in order that 210 men on 
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the seven L-boats should plough the seas, fighting the Germans, 
a 350 men on the tender toiled day after day and night after night, 
also fighting the Germans. Commonly, they worked in two shifts, 
8.00 a. m. to 4.00 p. m. and 4.00 p. m. to 12.00 midnight ; but when 
the necessity required it, they increased this to three shifts, Com- 
mander W. L. Friedell, U.S. N., who was in command of the 
submarine detachment during the latter part of their stay in 
Ireland, remarked that they repaired, not only submarines, but i 
everything in sight from a destroyer to a battleship. One day, 
the call came from the British fort nearby, on, Bere Island ; the 
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3 THE Torrepo TuBES OF THE “AL-2” BemInc OvERHAULED BY THE 
i “ BUSHNELL.” 


armature of their pump had burned) out. The officers there were 
in great consternation, for they had learned that it would take six 
weeks before they could get a new one. The Bushnell rewound it 
in three days. Lieutenant Commander H. M. Bemis, U.S. N., 
who, next in rank to Captain T. C. Hart as they began operations 
in British waters, had the immediate command of Division, Five, 
showed great efficiency, not only with his own boats, but/also on , 
an English submarine. In the latter part of June he had joined 
H. M.S. E-29 when she went out for her patrol in the North Sea. 
An ‘epidemic of influenza striking them, the captain, first officer, 
and 1'7,men went on the sick list. The navigating officer, the. only 
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one who did not succumb, was a reserve officer, detailed for navi- 
gating and communication duty only, and not at all trained in 
general submarine work. Thus it devolved upon Bemis to take 
command, and operate the boat with the remaining 10 men who 
were not sick. The embarrassment he may have felt in suddenly 
having the responsibility of a new and strange ship put upon him 
must have been heightened by the fact that most of the 10 men 
were obliged to man other than their regular stations, some of 
them being given duties they knew little or nothing about. When 
the engines were used, it was a continuous watch for all who were 
able to stand up. Bemis had thus to run things for two days, 
when the first officer recovered sufficiently to take some duties, 
though not so as to go on the bridge with exposure to the seas, 

Admiral Sims had early insisted that there should be unity 
in command and that the British, who had so efficiently organized 
their own naval affairs, should continue to direct operations as 
the American force joined with them. This gave to the British 
the determination of the lines of patrol and the general plan of 
operations, but to the Americans almost complete independence 
in carrying out their part of the plan. On being requested, the 
British were prompt to lend assistance based on their full and 
varied experience. Immediately on the arrival in Bantry Bay 
of Division Five, Captain Nasmith, who had won promotion and 
highest honors because of his brilliant work in the Sea of Marmora 
and the Baltic, began the training of the American officers. 
Assisted by other British submarine officers, he began a series of 
lectures and conferences in anti-submarine tactics, and with this 
gave our boats daily practice in making approaches and firing 
torpedoes. 

Bantry Bay, where this training was held, was admirably 
adapted to the purpose, being wide and having a uniform depth of 
about 20 fathoms with few rocks and shoals. Occasionally, 
enemy-submarines would steal in to lay mines, but the indefatig- 
able trawlers undid the mischief by sweeping the bay before each 
practice. 

Supplementing their training, our officers went as observers 
on the British submarines as they made their regular eight-day 
patrols. It was thus, that a lieutenant attached to the L-2 lost his 
life. The first and only definite news of the disaster was that 
furnished by an incoming freight steamer, who announced that 
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during the dark night preceding she had collided with a submarine. 
H. M. S. H-5, operating at that time from Bantry Bay, on board 
of which was Lieutenant E. W. F. Childs, U. S. N., never returned. 
His death had none of the spectacular appeal afforded by battle, 
but who would look upon it as less than the supreme sacrifice when 
a man gives his life to the service of his country? 

The British had a vast amount of intelligence data relating to 
enemy submarines, which they placed at the disposal of our officers. 
They knew almost every time a boat left a German base, and often 
who was the commanding officer. Whenever the German vessels 
opened up with their radio, which they did with Teutonic regularity 
nearly every evening at the same hour, they would with a Teutonic 
lack of imagination disclose their position. The Allied radio 
stations along the Scotch, English, Irish, or French coasts would 
immediately note the peculiar German wave length, and by means 
of their direction finders determine the angle. Two or more 
stations comparing their data by telephone could at once establish 
the exact latitude and longitude of the sender. On various war 
maps at the British Admiralty and at American headquarters in 
London and Brest, the positions thus revealed would be plotted. 
Though the actual messages were in code, the call signal of various 
German submarines came to be recognized, and the name of the 
boat and her skipper furnished by the British Intelligence Depart- 
ment or by the rescued crews of merchant vessels that had been 
attacked was often correctly associated with the call. Thus it was 
not uncommon when a German submarine began talking that an 
American officer would remark, “ There’s Hans Rose opening up,” 
mentioning by name whoever it happened to be. This information, 
supplemented by the constant reports of Allied or neutral mer- 
chant ships, submarines, and trawlers—observing as well as 
attacked—further enabled them to determine what course the 
Germans were following in going to and from their billets, the 
number of days each staid out, and the characteristic activities of 
each; e. g., certain ones used only torpedoes, others preferred to 
sink ships by gun fire and bombs, and others laid mines. Finally, 
after an encounter reported by one of the Allied ships in the 
latitude and longitude where the Hun was known to have been, 
when the U-boat which had been talking so regularly became 
forever silent, they accepted this as almost positive evidence of 

her destruction. 
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It had been discovered that most of the enemy submarines at 
this time operating about the British Isles proceeded to their 
stations by running north about Scotland and then south on the 
surface, some at once entering the Irish Sea, and others following 
the west coast of Ireland, where they were within easy striking 
distance of the shipping not only such as converged towards 
southern Ireland, but also that in the southern entrance of the 
Irish Sea and the western entrance to the English Channel. The 
British submarines patrolled the North Sea, the northern part of 
the Irish Sea, the English Channel, and the west coast of France. 
To the American force they assigned the waters off southwest 
Ireland, St. Georges’s Channel, and Bristol Channel. Of the 
American billets, Commander R. C. Grady, U.S. N., who during 
the latter part of the war commanded Division Five, writes: 


Patrol lines were laid out on the chart in the most likely locations and 
designated by letters. These lines were usually about 30 miles long and 
located from inshore. Three days before beginning a patrol, the Detach- 
ment Commander would propose by telegraph to the Commander-in-Chief, 
Coast of Ireland (Admiral Lewis Bayly, R. N.), sending three submarines 
to three of the lines. This proposal was based on intelligence reports of 
the locations of the enemy, and probable intentions of the enemy. The 
proposal: was usually approved and notice sent to all concerned that certain 
submarines would operate on these lines. The intent of this was to let 
destroyers and patrols understand that a submarine sighted in the designated 
vicinities was possibly friendly. 


On 6 March the brief period of special training for the American 
submarines ended as two of them went to their billets for 
an. eight-day patrol. Shortly after this to the end of the war. 
the Division maintained its patrol with almost absolute regularity. 
three boats out for eight days, and four boats in the harbor. The 
run to and from their stations was usually made on the surface, 
During most of the day when on patrol, they ran submerged; at 
night they steamed at slow speed on the surface, ventilating and 
recharging their batteries. The eight-day system was excellent 
in its provision for regular duty and rest, and at all times allowed 
oie of the boats a double period in port for the personnel to recu- 
perate and the boat to be overhauled. 

Since the British already had their L-boats, the American sub- 
marines were hereafter designated AL-boats. 
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Contact Made by the U.S. S. AL-1 


It was during his first patrol that Lieutenant (J..G.).G. A. Rood, 

U.S.N., commanding the AL-1, had his best adventure. On 22 
May, 1918, when running close to the Scilly Isles (Lat. 50-30. 
Long. 6-33-30), he sighted near noon a German submarine on the 
surface in light condition, Immediately submerging he made 
for her, but in the maneuvering she outdistanced him and disap- 
peared. Then Rood submerged and, using his listening tubes, 
followed the sound. At 2.40 p. m., or 1440 as our officers had come 
to say, following the European system of 24 hours, he again 
sighted.a German submarine, this time 5000 yards distant, dead 
ahead. The AL-7 had the advantage of a superior periscope. 
the best there was in Division Five, and of British make. Sub- 
merging again, and as he came up at intervals showing only the 
smallest amount of periscope, he approached to within 600 yards 
of the enemy, meanwhile flooding all torpedo tubes. The Hun 
was exposing « full broadside and evidently scented no danger, 
for men could be seen moving about her decks, some of them 
smoking. At this point the 4L-r fired two torpedoes, one aimed 
at the enemy’s bow and the other at her conning tower. She was 
in an admirable position for making a good shot. And Rood, 
conscious of his deliberate and accurate aim, remarked as he 
pressed the firing button, “Save a dinner for Captain Smaltz.” 
But the AL-7, this being her first patrol, had not guarded against 
the sudden change of trim when two torpedoes, each weighing 
approximately a ton, were discharged. The bow rose, and Captain 
Smaltz, or whoever it was that had been invited to dinner, took 
alarm. 

There was instant response by the Huns. A dense black smoke 
shot out from their port exhaust, which had previously been clear, 
and they evidently backed on the starboard motor. This swung 
their stern towards the attacking boat, and enabled them to avoid 
the torpedoes, which made straight runs and probably passed 
within a very few yards of their bow. ‘Then the,enemy opened on 
the AL-z with their stern gun, firing four or five shells wide of the 
mark. The AL-z later fired two more torpedoes, but the fleeing 
enemy easily dodged them, Rood then attempted to track the 
enemy, and not until night did he give up the pursuit. 
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Contact Made by the U.S. S. AL-11 


Within a few miles of the same spot, Lieutenant (J. G.) A.C. 
Bennett, U.S. N., commanding the AL-1r1r, made his try for an 
enemy submarine. The following is the record of his War Diary: 

11 May, 1918. Lat. 50-32. Long. 6-39——At 1510 while on course 270° 
sighted enemy submarine, bearing 260°, distant about 6000 yards. Changed 
course to 350° to intercept him and went ahead on both motors, parallel, 
300 amperes on a side. Ran at 20 feet, dipping under between observations, 
Flooded all tubes for attack. Estimated enemy’s course to be 60°, 10 knots 
speed. Closed to 900 or 1000 yards, then swung to firing course for 100° 
track angle. Fired two torpedoes at 1532, at intervals of five seconds, 
periscope angle, 15°. One torpedo was seen to broach. The other torpedo 
began straight hot run, but war head exploded at distance of 500 yards 
from this boat and 200 yards short of enemy’s track. Enemy dived when 
torpedo exploded. It is- believed that our approach was unobserved. 


The U.S.S.AL-10 Depth Bombed 


The eight days in port between patrols gave the officers chance 
for conferences in which they studied the latest information in 
regard to the operations of the enemy. On the day of leaving they 
commonly had something of practice in making an approach on 
a submarine, one of their number acting as target. Before depart- 
ing for their billets, the submarines were given a memorandum of 
the outgoing and incoming convoys, their course and speed, so 
that they might study to avoid their paths—especially at night, 
when the submarines would be running on the surface, and like 
the convoys without lights. Also they were furnished with the 
latest calls and orders, and a list of day and night recognition 
signals. As on the American coast, the greatest danger was from 
friendly craft. Of this Lieutenant J. C. Van de Carr, U.S.N., 
commanding the AL-10, received some vivid impressions. 

The incident occurred on 25 March, which was probably on his 
second patrol. At 5 o’clock in the evening, while running on a 
northerly course on the surface, he espied in the distance a vessel 


which he took to be a German submarine. For some time there- 


was the usual doubt and questioning, for though conning tower 
and high radio masts could be distinctly made out, the color was 
of an unusual gray. Visibility was not the best, and it was only 
when the two had been approaching each other for some minutes 
that Van de Carr realized that his enemy submarine was a 
destroyer. Then confident that he had not been seen, he gave the 
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order for a quick dive and went down to 100 feet. In his haste 
he had taken in a little too much water, giving a slightly negative, 
buoyancy. To overcome this he gave orders to blow out a few 
hundred pounds and to run the bilge pump for some seconds, On’ 
came the destroyer, and the men of the AL-zo could hear the 
propeller blades churning almost directly overhead. A moment 
leter there was a rumble and crash, accompanied by a shock that 
suggested an earthquake at sea. Then they found themselves in 
total darkness. The destroyer,.scenting their presence, from an oil 
slick left on their submerging or produced by, the working of the 





GettInc Her Trim. THe U.S.S. “AL-10” SUBMERGING IN BANTRY Bay. 


bilge pump, had dropped a depth charge. In the submarine, though 
the lights had been put out, and the men partially stunned, when 
they turned on the emergency lights they found that no damage had 
been done. What disturbed Van de Carr most was that he could 
hear the destroyer stop and listen, and then go ahead full speed, 
and then repeat the game. In consequence he deemed it prudent 
to change his course go” and put on full speed. The AL-ro was in 
a dangerous locality. This her complement sharply realized again 
when a second time they were knocked down by the explosion of 
a 300-pound depth charge. It had now become apparent that their 
friend above was likely to waste a good many depth charges before 
he satisfied himself that he had done his full duty, and the crew 
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of the submarine became more and more unhappy. To meetthe 
crisis, the commanding officer gave orders to blow the main ballast 
tanks, and set the diving rudders for a rapid ascent to the surface, 
This was a dangerous thing to do, and nothing but their extreme 
hazard would have warranted it. Some seconds must elapse 
between the time when a periscope first breaks water and that when 
the submarine is actually on the surface and can be recognized, 
During that interval the swift destroyer, in close proximity, may 
ram the submarine, or sink her by gun fire. To make this period 
of greatest peril as short as possible, Van de Carr had an officer 
and a man enter the conning tower with him so that at the instant 
this emerged they could throw back the hatch and jumping out 
on the bridge give the day signal (a smoke bomb that on exploding 
opened up a colored parachute), and at the same time also give 
the blinker signal. 

The plan worked well. In fact as they sprang out on the bridge, 
they discovered that the destroyer was 1000 yards distant, and 
they were not seen until they displayed the. recognition. signals. 

lf Van de Carr had something of an injured feeling in having 
been jostled rather unceremoniously, he swallowed it later in the 
course of a sumptuous dinner given by the captain of the destroyer. 
For by one of the strange meetings that fortune so cunningly 
devises, not only was the destroyer an American, but her com- 
manding officer was Van de Carr’s.classmate at the Naval 


Academy, in truth his roommate, Jack Simpson, whom he had ; 


not seen since leaving Annapolis. 


The Care Taken of, the Personnel 


Rarely have any captains given more thought and individual 
attention to the welfare of their men than did the young skippers 
on the submarines... There were two reasons for this. The three 
officers and 27 to 30 men, being constantly thrown together for 
days and weeks at a time in most intimate relations, developed a 
kind of family life, and when anyone was sick or in trouble it was 
soon known by the others... Further, the officers quickly noticed :the 
physical effects of long patrols, and knew that if they were going 
to maintain the efficiency of their commands they must look to 
the welfare of their crews. Thus they studied them like a trainer 
developing a football team. fh ootelse ot 
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Inpeace times submarine service had not. been. particularly 
wearing. -With only. occasional dives, and those.of short, duration, 
the-personnel, which had quarters in barracks or on.a tender, had 
not found-their living conditions essentially. different from those 
of other branches of the Navy.) But in. the long patrols during 
war the men quickly fell off. The commanding officer of the N-5, 
operating south of Long Island, spoke of, the service as being 
“4 great weight reducer ;” in two patrols he went down from 190 
to,.170 pounds, Corresponding to the very long summer days of 
the northern latitudes in European waters, the period of submer- 


-gence for the submarines was protracted. The first effect was that 


the men breathing the vitiated air felt listless, complained of a 
slight headache, and showed a lack of appetite. . The smoking privi- 
lege was not taken away, but a. cigar or a cigarette would burn 
dully like a piece of rope and if not given constant attention went 
out; further, it was likely to. make the smoker sick. The latter 
experience followed also if a smoker lighted up previous to two or 
three hours after a long submergence. It required most men fully 
that time before they felt normal. 

As the men engaged for a longer peried in this service, there 


‘developed troubles that were’ more lasting, such as rheumatism, 


nervous affections, and indigestion. These were largely due to 
lack of exercise and to confinement in the cold submarine, where 
the humidity was so great that moisture would annoy a man by 
dropping into his soup as he sat down to supper, or on his face as 
he.turned in off watch. To lessen the ill effects officers gave close 
attention to diet. The ordinary man would eat.all put before him, 
and was inclined during the comparatively inactive life to eat too 
much ; this he would do until his appetite had failed, when some- 
thing was so decidedly wrong that his cheerfulness went and his 
efficiency was impaired. 

As Lieutenant Commander English remarked, “ The secret of 
keeping the men. well is to. make the food attractive and to leave 
them just a bit hungry.” This officer prepared a series of menus 
providing for a five-day cycle, which was’ really a triumph of 
achievement with canned goods and an electric range. 

The first few days out from port they relied on fresh fruit, 
vegetables, and meat taken with them. But little beyond potatoes 
and onions would keep more than, five days, and most of it con- 
siderably less. Even bread wrapped in wax paper became mouldy 
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after two or three days. Coffee appeared only once each day on 
the menu. Experience showed that where the coffee pot was 
regularly kept on the range, men would go and help themselves 
at all hours of the day or night, particularly at the time when they 
were about to go on duty or had just come off. Lieutenant A. C, 
Bennett notes in his War Diary, “ Coffee stimulates and then reacts 
much as alcohol would do.” And he recommended that cocoa, 
which was then not included in their rations, should be issued to 
submarine crews in the proportion “ of three parts of cocoa to 
one of coffee.” Others said much the same, and took measures 
for guarding the men from becoming what they called “ coffee 
addicts.” 

Lieutenant Commander J. C. Van de Carr, U. S. N., who during 
the latter part of the war commanded the Fourth Division, Sub- 
marine Force, made the following observations in regard to diet, 
gained from his experience on the AL-r0: 


Coffee for breakfast only. 

Cocoa for dinner. 

Tea for supper. 

Cocoa for night watches. 

Good soup for dinner or supper—once each day. A bowl of good soup 
is often all a man wants at sea or submerged. 

Macaroni and cheese constituted one meal every second or third. day. 

Meat was served sparingly, and vienna sausages not at all. 

A barrel of pickles was kept on tap. 

Fruit of some kind for breakfast—usually prunes or an orange. 

A dessert was provided once a day, usually canned peaches, pears, 
pineapples, apple pie, or rice pudding. 

Canned tomatoes are very popular. Boiled rice often replaced potatoes. 

A committee of enlisted men made out the menu, largely, and it was 
very popular. 

Very little meat is needed on a submarine, and it runs into money 
quickly. By cutting down meat, more soup, vegetables, fruits, and milk 
can be served. Canned milk is an important item and should be used 
freely. On the menu outlined, the expense was about 60 cents a day, and 
there was little constipation. 

A great deal of meat is wasted and thrown overboard. If only enough 
is prepared to give each man on the boat half a ration, it will be found 
to be about right. The meat should be supplemented with two vegetables, 
potatoes (or rice) and peas (or. string beans, corn, tomatoes, etc.) in 
small rations. 

Baked beans should be a meal in itself. 

Jam or preserves should be served once a day. 
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Eggs should be served for breakfast about twice a week, if fresh. Ili 

not strictly fresh, they are wasted and better not be included in the menu. 
Pie, etc., can be made on the tender and served during the first two days. 
Pancakes make a very good breakfast about twice a week. 


Another wise measure adopted to relieve the personnel mentally 
as well. as physically from the wear and fatigue inevitable in war 
service was to grant one or two officers and half the crew, on their 
return from every second eight-day patrol, a leave of absence 
beginning the moment they reached the tender and extending to 
the day previous to their departure on the next patrol. This 





Division FivE with THE U.S.S.“ BuSHNELL,” BANTRY Bay. 


enabled everyone during the course of two months to have a full 
week of liberty. Several made trips to London or Edinburgh 
for rest and recreation. It relieved the monotony of the patrols, 
and was following the principle emphasized by the army—that to 
get the best service from soldiers they should be kept at the front 
for only limited periods, and at frequent intervals be moved back 
to villages entirely outside of the atmosphere of war, with 
occasional trips to Paris or London. 


Contact with the Enemy by the U.S. S. AL-4. Her Narrow Escape 

The AL-4 and the AL-2 were the two lucky American sub- 

marines ; for each had a record of making five contacts with the 
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enemy, and combined they got on the track. of the Huns only one 
less time than all.the rest of our submarine navy put together, 
In these they succeeded in giving the enemy several bad scares, 
and in one case something more. 

The two adventures referred to in the sub-heading belong. to 
separate patrols of the AL-4, nearly a month apart. Of the first 
Lieutenant Garnet Hulings, U.S. N., who was the officer princi- 
pally concerned, later remarked, “‘ This was the most thrilling 
moment of my life, and | never expect to have another like it.”* Tt 
occurred about dawn, 24 April, and was all over in four or five 
minutes. 

The AL-4 was on her way to her patrol station, and was _run- 
ning, as she had been through the bright moonlight night, on the 
surface. At five o’clock, when the moon was setting and there 
appeared the first signs of morning, she was approximately 125 
miles north of the Scilly Isles, in the strategic position commanding 
the entrance to both St. George’s Channel and Bristol Channel 
(Lat. 51-40 N.; Long. 6-50 W.). As she was about to submerge, 
the lookout reported a dark object in the smooth sea, one point 
off the port bow. A minute later (5.13 a. m.) Lieutenant Hulings, 
who was the officer on watch, from his station on the bridge made it 
out to be a submarine heading espe them, 1000 yards distant. 

Hulings at once gave the order, “ Get tubes ready for Bring,’ 
and he stood by the helmsman, coaching hira on. 

Although the enemy had little way on, the two crafts neared 
each other so rapidly that Hulings was doubtful whether his crew 
would have a torpedo ready in time, and he planned to ram. 

Two minutes later, the enemy had evidently sighted the AL-4, 
for she changed her course to starboard, exposing her port side, 
and began diving. 

Hulings had in an. instant followed her change of course by 
swinging his rudder to left, and as he saw her settling so that only 
her conning tower was visible, distant 200 yards, he fired the only 
torpedo that was ready, in the lower left tube, aiming at a point 
just forward of her conning tower. 

The torpedo jumped ten yards to the left on leaving the tube, 
and then straightened out, making a straight hot shot, The wake 
passed just forward of the conning tower, probably under the 
enemy. : 
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As no other tubes were yet available, Hulings then held to his 
original plan, and crowding on all speed attempted to ram her. 
But since by this time the enemy had entirely submerged, the AL-4 
passed through nothing but bubbles, though so near that they could 
hear the roaring of air from the ballast tanks. They then them- 
selves dived and followed Fritz by their listening devices. They 
thus tracked him for a half hour before they lost touch. 

Two hours later that morning, they sighted the masts and 
stacks of a convoy six miles distant, and shortly afterwards. an 
enemy submarine, 3000 or 4000 yards from them in the opposite 
direction. Diving immediately to 30 feet, they ran for several min- 
utes in the direction of their foe. Then reducing their speed, they 
rose cautiously for periscope observation. No Hun was in sight, 
nor appeared in that vicinity again that day. It seemed probable 
that the enemy were intending to attack the convoy, but. were 
scared away by the “ Yankee sub.” 

A peril much more nerve racking, in which the enemy had no 
part, was one that the AL-4 passed through on 18 May. 

She was at the time 30 miles from Small’s Lignthouse on the 
west coast of England, and according to the usual program of the 
morning patrol she had been running for some hours 30 or 35 
feet beneath the surface conducting a listening patrol. The com- 
manding officer, Lieutenant Lewis Hancock, jr., U.S: N., who had 
been on watch during the latter part of the night, was getting some 
rest, and the next in rank, Lieutenant K. R. R. Wallace, U.S.N., 
had for two days been ‘turned in, sick with “ flu.” This left Lieu- 
tenant Hulings as officer of the deck. 

The sea being smooth, the depth was easily controlled; but, the 
officer of the deck noticed that when they stopped to listen’ the 
boat would settle, indicating a slight unbalance and negative buoy- 
ancy. Whereupon he went through the procedure of adjusting 
the trim. 

“ Blow 300 pounds from adjusting overboard,” he ordered, and 
knowing that there was a green hand at the adjusting pump’ valve 
manifold he stationed himself beside the gauge to see that he 
blew out only the amount directed. 

The man repeated the order, but putting his hand on the wrong 


valve, opened not the adjusting but the auxiliary kingston. 


Hulings, looking at the adjusting tank gauge, saw no change, 
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and as he knocked it with his hand it did not move. Meanwhile 
no one noticed that they were taking in more ballast. 

The officer of the deck then stepped to the air manifold to see 
what was the air pressure. That was all right, but it still did not 
affect the adjusting. As the boat was continuing to settle, he 
thought by speeding up to regain control. 

“ Batteries in series,’ was the order. And not having over 
much confidence in the electrician, who was another inexperienced 
man, the officer stepped into the engine compartment to supervise 
the shift from “ parallel to series,’ and ended by making the 
shift himself. 

“She’s settling fast,” called the man in charge of the diving 
rudders, and his tone told unmistakably that in the settling there 
was something wrong. 

Hulings sprang back to the operating compartment, and saw the 
depth gauge whizz past 100 feet. He now gave orders to go ahead 
full speed, hoping by the diving rudders to check the descent. 
But this seemed to send her down all the faster, and before any- 
thing could be done to stop her she struck bottom at 294 feet. 
Heavy with 1900 pounds of negative buoyancy, she had buried 
her nose in the soft mud. 

“Stop both motors and secure everything,” was the instant 
order, and Hulings went to notify the commanding officer. But 
Hancock had heard the motors speeding up and felt the boat strike 
bottom. Not waiting to be called, he had come to take charge. 
A minute later, Wallace, who because of influenza, attended by 
high fever, had not been out of his bunk since leaving port, 
appeared. 

Hancock had a short conference with his officers. At 100 feet 
more than their safe depth, half buried in the mud, they were 
admittedly in a dangerous situation. But all was calmness on the 
part of officers and men. Some of the latter off watch had been 
awakened by water coming in around the three-inch gun, but 
others were still asleep. 

Putting their best men on the diving stations, they tried the 
safest measures first. They thought to bale the water out of the 
big tanks by transferring it from the auxiliary to the adjusting 
tank and then blowing it overboard. The adjusting tank was 
unusually strong and had been designed for emergencies. This 
expedient they tried two or three times, but without success. 
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They filled the tanks, but they could not overcome the greater 
pressure outside so as to blow them. 

As now there came reports of leaking at various: points, one 
officer was directed to go forward and aft and constantly make 
inspections. He found that especially in the engine room the boat 
was leaking noticeably around the rivets, phlanges, seams, sea 
valves, and stern glands (through which the propeller shafts run). 
The hatches were also leaking slightly. 

Since the attempt to blow the adjusting tank was only increasing 
the pressure of air in the boat, this was stopped. They then tried 
to release the air by running the air compressors, but again they 
failed because of the excessive sea pressure. So the compressors 
were secured. 

At this point, as the man at the bow rudders tried them, he dis- 
covered they could not be moved, for they were. buried in the 
mud. There was the possibility that the boat might be broken 
out by going ahead or backing on their motors. This they tried 
next. They went ahead, 600 amperes on a side (series on each 
motor). Then they backed full speed. . They tried going ahead 
with rudder hard right and then hard left—every eye glued on 
the gauges, except those watching the gyro compass. She would 
move about 5°, but no more. They tried alternately backing full 
‘speed on both motors, and backing one while going ahead with 
the other. Discovering that they were using up electric power 
and making no progress they desisted. Meanwhile the main pumps 
had been put on the duct keel for pumping out the main ballast. 
They pushed out perhaps a few pounds of water, but it was evi- 
dent the pumps were feeble against the enormous sea pressure. 

Again it was decided to try the motors, and at the same time to 
blow the bow ballast tank. As this tank was designed to withstand 
90 pounds, they thought to apply only enough air to overcome the 
sea pressure, so as to put no more strain on it than necessary. 
When they attempted this, the air manifold relief valve blew off 
at 110 pounds. Whereupon they plugged the valve, and tried 
again, going ahead on both motors, 1200 amperes on a side. 

“By Jove, I believe she moved,” shouted one of the anxious 
watchers, who had his eyes fastened on the bubble that showed 
her balance. 

A big argument followed as to whether she had, but the dis- 
cussion was rather academic; for they were still in the mud on 
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the bottom, and their situation was growing desperate. They 
had been lavish in the use of air and electricity, and the steady 
leaking was fast becoming a menace. The water had mounted 
to within four inches of the main motors. Whatever was to be 
done must be done quickly. 

They had tried the adjusting pump on the adjusting tank with- 
out success. Again they had to return to the expedient of blowing 
the bow ballast tank, and this time they decided that their critical 
situation warranted their going beyond the limits of caution and 
applying sufficient pressure, no matter how great might be 
required to blow the tank. But could the tank stand the strain? 
On this their lives depended. 

At this point some. one hit on a simple but effective means of 
changing the balance of the boat, by moving the living cargo aft. 
There were four officers and 26 men in her complement. All 
except the very few required forward for the next attempt were 
crowded back in the shaft alley. This required the waking up of 
some men forward, heavy with sleep because of duty through 
the night. There was a look of consternation on their faces as they 
were told why they had been aroused, yet everybody was calm. 
When all was ready they applied air pressure to the bow ballast, 
pushing it higher and higher, till instead of the safe go they had it 
at 140 pounds. At the same time they crowded speed on the motors. 
The boat had been resting at an angle of 24° up. The bubble 
moved and the bow rose a little, but only a very little, for she was 
still in the mud, and even when the angle had changed to 5° she 
seemed, loathe to. leave the. bottom. However, at 6° she broke 
loose and started for the surface. 

As now ‘she was coming, up at a steep angle, the water in the 
forward part of the engine room went rushing aft, where the men 
were. At this, thinking that disaster had finally overtaken them, 
they yelled out, Stern glands have carried away!” 

Hancock, hearing’ the teport, ordered the electrician to put 
all the remaining force on the motors. This inclining the boat 
still ‘more, brought her to an angle of! approximately 50°, which 
was so steep that when the men in the extreme end of the engine 
room tried to crawl forward they slipped miserably back in a heap. 

When she had risen to 100 feet, Hancock gave orders to open the 
middle ballast kingstons for blowing. But the pressure built up in 
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the tank was so great that it jerked the starboard valve open and 
broke one of the side blocks. 

As they reached the surface and opened the hatches to let in 
the blessed air and sunshine, the AL-7 was a grateful and happy 
ship. For an hour and ten minutes she had been on the bottom 
ata depth, according to their gauge, of 294 feet, which closely 
agreed with the figures on the chart, 300 feet. 

It had been a testing of the submarine in every way. The 
middle and after main ballast tanks, which had been designed to 
stand a pressure of 75 pounds, had been subjected to 127 pounds, 
without their leaking a drop into the battery tanks. And the for- 
ward trimminz tank, built to resist a pressure of 90 pounds, had 
not suffered from 140 pounds. Best of all, officers and men, al- 
though conscious of how serious was.their situation, had given 
not the slightest evidence of panic or excitement. Of this Hancock 
noted in his War Diary, “ Every than stood by his station in as.calm 
and efficient a way as if an ordinary drill were being conducted.” 
Lieutenant Wallace, who at the beginning of the day had been 
regarded as a thoroughly sick man, announced that he was cured ; 
and apparently he was, for he did not go back to bed again or 
stiffer any relapse. 


The Success of the U.S. S. AL-2 


An attack of influenza while on patrol was also the lot of the 
AL-2, which seems to have had an unusually full share of varied 
submarine experiences. It developed on one of the regular eight- 
day patrols, the second day out, and 13 out of her complement 
of 25 were afflicted. The commanding officer, however, had the 
satisfaction of reporting on his return that they had carried on 
their patrol just as usual. Only one man when they got back had 
tobe sent to the hospital. As one considers how severe was the 
epidemic, and how long it took most men to recover their full 
strength, this shows the stamina of our submarine navy. 

A. suggestion of how continuously, during the duty at Bantry 
Bay and earlier, the force kept going in the boats that had been so 
freely criticized before the war is to be found in the record of the 
AL-2. In the period between 1 December, 1917, and 1 November, 
1918, she spent 125.4 days at sea, 83 of them on patrol. During this 
time she cruised 17,562.3 miles on the surface, and 1879 miles 
submerged (1163.1 hours submerged). Her commanding officer, 
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as she left Newport was Lieutenant G. A. Logan, U.S. N.; he was 
relieved on 19 May, 1918, by Lieutenant Paul F. Foster, U.S. N, 
The perplexities incident to the chase of German submarines 
are vividly suggested by an incident of Foster’s first patrol related 
in the War Diary of the AL-2 as follows: 
26 May, 1918.—En route to patrol billet QB. At 0700, while on course 


go° (t.), speed 11.5 knots, Lat. 50-54 N., Long. 6-45 W., sighted ship 
resembling enemy submarine on surface bearing 360° (t.), distant about 
six miles. Headed for ship and identified it as an enemy submarine and 
observed that its course was about 300°. Submerged at 0730 and made 
approach, but was unable to hear anything on C-tube or to pick up enemy 
on periscopes. So came to surface at 0905 and found nothing was in sight. 

Proceeded to billet, reaching western end at 1330. At 1542 sighted 
object resembling conning tower about three miles to eastward, and sub- 
merged and made approach on it. Sighted it once through periscopes, 
and found it was bearing 115° (t.), distant about 4000 yards, heading 
nearly southwest. It could not be positively identified and attack was 
continued, but ship was not seen again although it was heard faintly on 
C-tubes bearing 180° (t.) and was thought to be a submarine. As a good 
periscope depth was maintained and light conditions favored us, it was not 
thought that we were seen. 

At 1645 came to surface to search horizon with binoculars and dis- 
covered two merchant ships steaming northwest in column, distant about 
three miles and bearing northeast from us. It was decided that we must 
have been seen, consequently we hoisted our colors and headed around 
under the stern of the column until the latitude of our billet had been 
reached, and then continued east (t.). At 1850 in Lat. 50-59 N., Long. 4-55 
W., while steaming east (t.) at eight knots, sighted ship on the horizon 
dead ahead. It appeared to be a submarine, heading west southwest. 
Submerged immediately, and making approach picked it up through peri- 
scope at 1915. All officers, as well as three chief petty officers and several 
men, were of the opinion that it was an enemy submarine. But on account 
of the low power of periscopes and faulty tactics in the approach, we let 
the ship pass us and were about 4000 yards on its quarter when we again 
picked it up. Increased speed to eight knots and gradually drew up on 
the target. At 2030, when we were about 3000 yards away, what were 
thought to be the forward radio mast, or the net cutter, and a gun forward 
of the conning tower were made out. Continued on a converging course 
at eight knots, slowing before exposing periscope and stopping occasionally 
to listen in on C-tube and oscillator, but hearing nothing. As we got 
within good torpedo range and in a favorable position, we came to the 
firing course several times, and only refrained from firing because the 
target could not be positively identified, although it did present all the 
features of an enemy submarine. Everyone who saw it through the peri- 
scopes believed it to be such. When speed had been increased and distance 
reduced to 2000 yards, a small rectangular sail could be made out; but 
as this is a disguise frequently used by the enemy, it could not be taken as 
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proof of identity, and pursuit was continued until it became too dark to 
distinguish any characteristics of the target at 1500 yards. 

At 2000 came quickly to surface and headed for target, and positively 
identified it as a trawler with a short mast forward, a derrick amidships, 
a small deck house nearer the stern, and a small rectangular sail on a very 
short mast abaft the deck house. Even at a range of less than 1000 yards 
its silhouette was strikingly similar to that of an enemy submarine. . 
The incidents of this day emphasized the serious shortcomings of low 


power periscopes. 

One of the officers relates that the men, straining at the leash 
in their desire to get at the enemy, finally showed their impatience 
at all the fuss made by the new commanding officer in regard to 
identity: “‘ Go ahead and shoot any way, Captain, and if it isn’t a 
German submarine we'll never tell on you.” As the officer 
laughing at the recollection added, “ The possibility of killing a 
dozen limeys didn’t at the moment trouble them in the least.” 

That evening, while returning from the chase, as they were run- 
ning on the surface in the path of the moon, they came upon two 
trawlers on their starboard bow, and as they turned to avoid them 
they ran into three others that suddenly seemed to jump out of the 
sea. The AL-2 gave the night recognition signal three times, and 
followed this ty flashing a signal to each of the trawlers. In 
return two tried to ram, and one of them as she missed opened 
fire with a three-inch gun. The Yankee submarine was saved only 
because the last mentioned trawler was so near that she could not 
depress her gun sufficiently to hit the target and sent the shell 
screaming over the submarine’s bow. 

Two months later the AL-2 was fired on twice by American 
destroyers, the only damage being the wear and tear on the officers’ 
nerves and the loss of the cook’s front teeth. In the first encounter 
shortly after sunrise, two destroyers began shooting at the sub- 
marine at 6000 or 7000 yards range, and kept it up until within 
2000 yards, when they noticed the smoke grenades and caught the 
flashes made by the Aldis lamp, giving the recognition signal of 
the day. It was in this affair that the cook suffered. He had been 
standing by the commanding officer, and when all the smoke gren- 
ades on the bridge had been used up, he received others as they 
were hurriedly broken out below. These had a safety device, while 
stowed away, which was usually twisted off with pincers. But 
when the destroyers, pumping away with their forecastle guns, 
dropped a shell within 30 yards of them, the cook did not look for 
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the pincers, but fastening his jaws on each grenade in turn handed 
it to the commanding officer with the utmost expedition. When 
the destroyers, which were the McCall and the Parker, had satis- 
fied themselves in regard to the submarine’s identity and were 
steaming back to their convoy, the cook showed no interest in 
them ; instead he was gazing ruefully at what he held in his hand— 
two of his teeth. So far as known, the cook was the only one of 
the AL-2 wounded in action. 

Ten days later, while proceeding to the billet designated as 
QF onthe confidential charts, the 4-2 sighted a large steamer 
-eseorted by two destroyers headed northeast, and because of 
other American: submarines, which were astern and westward, 
she thought to hold to her course and speed. Again, in spite of 
alternate day and night grenades, and the private signal flashed 
by the Aldis lamp, firing began at 5000 yards and continued at 
rapidly decreasing range. And when the destroyers had made out 
the signals and ceased firing, the steamer, like an elderly lady 
wild with alarm, took it up and positively would not stop until 
one of the destroyers making a smoke screen steamed across the 
steamer’s bow from starboard to port, and blinding as well as 
enveloping the frightened dame silenced her. 

Still another time, when they were patrolling off the southwest 
coast of England, it was a friendly airplane that tried to get them. 

They were running submerged, with only three feet of periscope 
exposed. The lookout, stationed at the opposite end of the tube 
below, suddenly, as if he had made a great discovery, sang out, 
“ Captain, I see some aircraft.” 

Various gibes followed this observation, most of them to the 
effect that he was “ seeing things,” one suggesting that he had 
been drinking too much coffee, and another that it was strange that 
he could not yet recognize a sea gull. 

The lookout disdained to reply, but a half hour later as again 
he took his. station at the periscope he reported an airship near by. 

_ With this, the AL-2 came up and the officers opened the hatch, 
thinking that the airplane might have a message for them. She 
-circled-about them flying Jow, and for about 15 minutes hovered 
near, making considerable noise, About this time they, gave the 
recognition. signal. by firing a smoke grenade, and shortly after- 
wards ‘she flew away. 
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. When they went through a mass of official papers, on their return 
to Berehaven, they read with unusual interest of the spirited effort 
made by an airplane to destroy a submarine in the latitude and 
longitude of their last patrol. The officer of the airplane reported 
that he had discovered a submarine with only her periscope out ; 
for one-half hour he had tried to drop on her the two 300-pound 
depth charges which he carried, but had been unable to release 
them. In his desperation he had attempted to chop them away 
with an ax, but without success. Then he had tried his machine 
gun, but just as he was getting the range the blooming piece had 
jammed. When all his means of attack had proved ineffective, 
the submarine, which had come to the surface, gave the recognition 
signal. He did not believe that there was any American patrolling 
in this vicinity, but as the recognition signal was correct he 
secured photographs and sketches and flew away to make his 
report. 

The AL-2 with the AL-4 continued to have the lion’s share of 
adventures till the end of the war, but of these only one will be 
further related, the one great adventure of the AL-2. 

This occurred on 10 July, 1918, the evening of the day when 
she had been shot at by the McCall and the Parker and when the 
cook was still grieving for his lost teeth. They were returning 
to Bantry Bay at the close of another patrol, which like all of th it 
previous ones had been full of hard, wearing work, with se 
visible results. However, their thoughts did not dwell over mv 
on the disappointment, for they would be next morning at Bei-- 
haven enjoying a respite. 

There was a heavy head sea, and visibility was poor. But these 
conditions had become such a commonplace that the officer of the 
deck, Lieutenant Philip Ransom, U.S. N., and the lookout, P. 
Ryals, radio electrician, 3d class, who were conducting the watch, 
commented on them merely to congratulate themselves that by zig- 
zagging 30°. each 15 minutes they ‘were having spray and -not 
green seas sweeping over the bridge. 

At 6.25 p. m., when they were about 15 miles directly south 
of Fastnet, Ireland, Ryals, who was a Southern lad, with an eye 
as.sharp as his tongue was slow, drawled out, “ I see- something 
off the starboard. bow. I can’t make out whether it’s some drift 
wood or a: sail.” 
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the pincers, but fastening his jaws on each grenade in turn handed 
it to the commanding officer with the utmost expedition. When 
the destroyers, which were the McCall and the Parker, had satis- 
fied themselves in regard to the submarine’s identity and were 
steaming back to their convoy, the cook showed no interest in 
them ; instead he was gazing ruefully at what he held in his hand— 
two of his teeth. So far as known, the cook was the only one of 
the AL-2 wounded in action. 

Ten days later, while proceeding to the billet designated as 
QF on-the confidential charts, the 4/-2 sighted a large steamer 
-eseorted by two destroyers headed northeast, and because ‘of 
other American’ submarines, which were astern and westward, 
she thought to hold to her course and speed. Again, in spite of 
alternate day and night grenades, and the private signal flashed 
by the Aldis lamp, firing began at 5000 yards and continued at 
rapidly decreasing range. And when the destroyers had made out 
the signals and ceased firing, the steamer, like an elderly lady 
wild with alarm, took it up and positively would not stop until 
one of the destroyers making a smoke screen steamed across the 
steamer’s bow from starboard to port, and blinding as well as 
enveloping the frightened dame silencec her. 

Still another time, when they were patrolling off the southwest 
coast of England, it was a friendly airplane that tried to get them. 

They were running submerged, with only three feet of periscope 
exposed. The lookout, stationed at the opposite end of the tube 
below, suddenly, as if he had made a great discovery, sang out, 
“ Captain, I see some aircraft.” 

Various gibes followed this observation, most of them to the 
effect that he was “ seeing things,” one suggesting that he had 
been drinking too much coffee, and another that it was strange that 
he could not yet recognize a sea gull. 

The lookout disdained to reply, but a half hour later as again 
he took his. station at the periscope he reported an airship near by. 

_ With this, the AL-2 came up and the officers opened the hatch, 
thinking that the airplane might have a message for them. She 
circled-about them flying Jow, and for about 15 minutes hovered 
/near, making considerable noise, About this time they, gave the 
recognition signal by firing a smoke grenade, and shortly after- 
wards ‘she flew away. 
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. When they went through a mass of official papers, on their return 
to Berehaven, they read with unusual interest of the spirited effort 
made by an airplane to destroy a submarine in the latitude and 
longitude of their last patrol. The officer of the airplane reported 
that he had discovered a submarine with only her periscope out ; 
for one-half hour he had tried to drop on her the two 300-pound 
depth charges which he carried, but had been unable to release 
them. In his desperation he had attempted to chop them away 
with an ax, but without success. Then he had tried his machine 
gun, but just as he was getting the range the blooming piece had 
jammed. When all his means of attack had proved ineffective, 
the submarine, which had come to the surface, gave the recognition 
signal. He did not believe that there was any American patrolling 
in this vicinity, but as the recognition signal was correct he 
secured photographs and sketches and flew away to make his 
report. 

The AL-2 with the AL-; continued to have the lion’s share of | 
adventures till the end of the war, but of these only one will be 
further related, the one great adventure of the AL-2. 

This occurred on 10 July, 1918, the evening of the day when 
she had been shot at by the McCall and the Parker and when the 
cook was still grieving for his lost teeth. They were returning 
to Bantry Bay at the close of another patrol, which like all of the 
previous ones had been full of hard, wearing work, with no 
visible results. However, their thoughts did not dwell over much 
on the disappointment, for they would be next morning at Bere- 
haven enjoying a respite. 

There was a heavy head sea, and visibility was poor. But these 
conditions had become such a commonplace that the officer of the 
deck, Lieutenant Philip Ransom, U.S. N,, and the lookout, P. 
Ryals, radio electrician, 3d class, who were conducting the watch, 
commented on them merely to congratulate themselves that by zig- 


“wagging 30°. each 15 minutes they ‘were having spray and -not 


green seas sweeping over the bridge. 

At 6.25 p. m., when they were about 15 miles directly south 
of Fastnet, Ireland, Ryals, who was a Southern lad, with an eye 
as-sharp as his tongue was slow, drawled out, “ I see something 
off the starboard. bow... I can’t make out whether it’s some drift 
wood or a. sail.” 
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The frequent rain squalls from the west made it dark ahead, 
while there was a bright sky behind them. Ransom could see 
nothing, and the lookout was not sure of his report. Nevertheless, 
Ransom changed the course to northwest to investigate the object, 
which Ryals thought was about three miles distant. When Ransom 
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PLAN OF ENGAGEMENT BETWEEN THE “AL-2” AND THE “ UB-65” AND 
ACCOMPANYING SUBMARINE 
(The AL-2 is drawn in outline; the German boats are shaded.) 
AA’, the AL-2 is sighted by the UB-65 against a bright horizon; 
the AL-2 changes her course on a suspicion. 
BB', the UB-65 is damaged by her own torpedo. 


LZ, the AL-2, having submerged, attempts to ram the UB-65. 
DuU'D", the UB-65 becomes suddenly silent; the accompanying enemy submarine runs 
away. 


went off duty, three or four minutes later, he told Lieutenant Scott 
Umsted, U.S. N., who relieved him, of the lookout’s sighting the 
object, adding, “ We ought to be near it now.” Further, on going 
below Ransom reported the suspicion to the commanding officer, 
Lieutenant Foster, who was working on a navigating chart. 
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Foster, dropping his chart, started for the conning tower, but 
before he had reached the control room there was the shock of 
a heavy explosion. Its violence was so great as to lift the stern 
quite out of the water, putting out the lights and tripping the cir- 
cuit breakers. Further, the sharp concussion shifted the engine 
room plates, and threw the ventilation motors out of alignment—- 
the blades still revolving struck against the casings, making in the 
darkness a strange and horrible rattle. 

“ What is it?” asked the commanding officer, as a second later 
he reached the ladder leading to the bridge, picturing in his mind 
an airplane hovering over them, dropping depth charges. 

“ We’re torpedoed,” replied Umsted, “ and the torpedo exploded 
not 20 yards away. I saw Fritz on the farther edge of the geyser, 
six feet of periscope, headed this way.” 

Umsted afterwards related that he had seen a solid mass of 
green water shoot up on their starboard beam, a little nearer to 
the periscope that appeared immediately afterwards than to the 
AL-2, and the periscope he estimated to be 50 yards away. After 
seeing the geyser, he had caught a suffocating whiff of gas. 

To avoid a possible second torpedo, Umsted had instantly given. 
the order, “ Hard left rudder.” Before they had made one-fourth 
of the turn, Foster took over the command, and estimating the 
situation in a twinkling, completed the maneuver, supplementing it 
by sounding the klaxon for a quick dive. His hope was to come 
about quickly and ram the enemy. 

They were taking big risks, for they had made no examination 
of their hull, and if there was even a slight injury it might be so 
exaggerated by submerging as to prevent their ever coming up 
again. The men at first believed that their stern had been blown 
off, but they showed not the slightest panic. The helmsman, a 
lad 18 or 19 years-old, Omodt by. name, rated as seaman, calmly 
repeated “ Hard left rudder,” and “ Steady,” never flinching from 
his post below. Similarly, A. B. Vogles, chief gunner’s mate in 
charge of the diving rudders, and J. Wade, chief machinist’s mate, 
in charge of the engine room, executed orders with the calmness 
and precision of a carefully prepared drill. 

They did not hit the enemy, but they could not have missed him 
by more than a few feet, for they passed so close that they could 
hear distinctly through their own hull his propellers running at 
high speed. They had gone down to 60 feet to ram him, and were 
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running at such speed that before they could alter their angle 
and begin to rise the gauge indicated 100 feet. Happily, it-made 
no difference, for a rapid examination now showed that the hull 
of the AL-2 had not suffered the slightest damage. . 

Listening for a moment on the C-tube and oscillator, they 
brought the sound dead ahead, and started in pursuit of the enemy 
with the intention of trailing him until he came to the surface.* 
Within a few minutes, Chief Gunner’s' Mate Warner reported 
from the C-tube that there were two submarines in the vicinity, one 
nearly dead ahead, bearing about 10°, and the other astern, bearing 
about 180°. | For a while the commanding officer thought the C- 
tube man had made a very common error of reporting a submarine 
180° away from its true bearing. So he ordered the course 
changed 45° and stationed an officer at the C-tube.. The bearings, 
however, were verified and showed -that there were actually two 
submarines: The one to the northward they identified as the boat 
they hadbeen just operating against ; this they knew from the fact 
that her propellers were still running at high speed; further, ‘she 
was fairly close. This being determined, Foster again changed 
his course to northward and continued trailing. 

At five minutes of seven, the officer at the C-tube reported 
that the submarine to northward had stopped, and that her com- 
panion, who was going at moderate speed to southward, had begun 
to call on the oscillator, but was getting no answer. On hearing 
this Foster stopped and balanced at 75 to 90 feet that they might 
listen. The foe they had been chasing being absolutely silent, they 
concluded that she had gone to the bottom—at 50 fathoms depth— 
either intentionally or because of injuries. Rising to periscope 
depth, they looked sharply about, but saw only the dark and angry 
waters. 

Then swinging around to the south, they headed for the Hun 
in that direction, who was still calling on the oscillator. She 
was heading southeast and quickly drew away from them. As 
their, batteries were not fully charged, on account of one engine 
being disabled, it was necessary to save their power. Thus Foster 
gave orders to abandon the pursuit and to return to, the position 
where the northern enemy was last heard., At 7.15 they lost the 
propeller noise of the southern enemy, and after 7.20, heard no 
more calling from her oscillator. 
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For two hours they circled about, stopping frequently at 75 
feet to listen in more effectively, and rising at other times to search 
the horizon with the periscope. Then they imitated the call given 
bythe enemy, at a very high pitch—dash, dash, dash, dot— 
but their oscillator brought no response. Having come to the 
surface at quarter of ten and given a final search of the horizon, 
they dispatched a radio message announcing that they had engaged 
two enemy submarines and that one was probably damaged. 
This done, they resumed their course to Bantry Bay. 
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Tue U.S.S.AL-2” Back From Patrot, BANTRY Bay. 


They did not suppose their report would receive much attention, 
but when Lieutenant Umsted went'to London on his next leave 
he was greeted at the American office in the British Admiralty, 
with the demand, “ Tell us all about it.” 

The officers of the AL-2 firmly believed that a German sub- 
marine had been destroyed. What happened will never be fully 
and exactly known. It may be that the torpedo made an erratic 
run, and returning sank the ship that fired it. Another conjecture 
is that the German’s magnetic pistol for detonating the charge, 
which according to the British Naval Intelligence Department 
was constantly troubling the U-boats by not functioning properly. 
was affected by the AL-2 passing very near and exploded the 


torpedo almost in the tube. 
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Further information relating to the affair, and of such an 
authoritative character as not to be questioned, was that published 
three months later in confidential reports by the British Admiralty, 
They had received intelligence through German sources that the 
UB-65, which was last reported to be operating south of Fastnet, 
on the date the AL-2 made her contact, having failed to return 
had been given up as lost. And with this intelligence, the 
Admiralty officially credited the AL-2, Lieutenant P. F. Foster, 
U.S. N., commanding, for accomplishing her destruction. 

Though the UB-65 was not destroyed by direct action of the 
AL-2— and the officers of the latter would be the last to claim any 
such distinction—analysis shows that the conduct of officers and 
men merits no ordinary praise. The lookout, with the alert eye ; the 
officer of the deck, prompt to change his course to investigate a 
remote possibility ; the second officer of the deck, calm when he 
thought they had been torpedoed, yet quick to maneuver for a 
successful defense; the commanding officer, in a flash forming 
a correct estimate of the situation, and compelling by his daring 
attack the enemy submarine to dive deep at a time when keeping 
to the surface might have saved him; the crew, though fully con- 
vinced that their plight was desperate, and expecting momentarily 
the order “Abandon ship,” remaining at their stations and 
instantly obeying the order for “ Crash dive ”—this is all evidence 
of a finely organized ship, of officers and men that measure up to 
our highest naval standards. 


Part III. An EstTIMATE OF THE RESULTS 


For four years and a quarter the world had its eyes fixed on the 
appalling ruin and destruction caused by the German submarines, 
which not even the all embracing ocean would keep secret. 
But one of the surprising facts is that the enemy force should not 
have accomplished more during the summer and fall of 1918. 
Never did the Allies have more tonnage plying to and from 
England and France, and at no time did Germany have more under- 
sea boats in commission. The Allies sank some of their boats, 
yet but a small number compared with the total force engaged. 
This, though contrary to what was generally believed at that time, 
is evident by considering data published lately. For although 
every week the public press published accounts of encounters 
in which reliable witnesses told of great oil patches that followed 
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the dropping of depth charges, or described the havoc caused by 
the mine fields, nevertheless at the end of it all the Germans had 
available, according to the report of Admiral Sims, 168 submarines, 
which is 16 more than at the height of their activities in 1917. 
Why did this great force in the last year of the war accomplish 
so little? 

It was certainly not because the German government had lost 
faith in their submarines or were abandoning their policy of fright- 
fulness ; on the contrary they clung to them with growing despera- 
tion, knowing that it was now or never. They were not blind 
to the host pouring in from America, and they were attempting 
to nerve the submarine navy to make a supreme effort simultane- 
ously with the stupendous drives made by the army. 

One cause for the constant falling off in results was the German 
Navy’s loss of morale. But also we find another explanation. 
At every turn where there was an important ship, there was not 
far away a defender. Had the Germans, with reckless courage 
and a fair degree of skill, persisted in making their attacks, they 
would have undoubtedly sunk more ships; but also they would 
have paid the price by their own large losses. This they had not 
the stamina to face. 

There was a prodigious line of defense, constantly being 
strengthened, which shut in the once powerful German Navy—and 
this line of defense, if the war had gone on much longer, would 
have shut in submarines almost as effectively as it did battleships. 
In this our American submarines had their part. 

Of course the quickest and surest defense would have been to 
destroy the enemy’s force. But opportunity to do this, even in part, 
was granted at only rare intervals during the war, and practically 
not at all during the period of our participation. Thus it is not 
a test of the value of our submarines to dwell on the fact that in 
a year of operations they destroyed only one of the enemy, and 
that by indirect action, no more than it is of our battleships, 
cruisers, destroyers, or airplanes. Indeed of the last, though they 
made 39 attacks on enemy submarines, Admiral Sims reported, 
“ There is no proof that any submarine has been sunk by aircraft.” 
But to correct any wrong impression, he immediately added, “ The 
value of anti-submarine aircraft cannot be judged by successful 
attacks, as its most valuable work is frequently done in preventing 
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submarines from attacking shipping.” The principle, suggested, 
applies with equal force to the service of our submarines. 

As we turn again to Admiral Sims’s report, we read that approxi- 
mately 200 German submarines were put out of action during the 
war ; and the only measures which he cites as more effective than 
the Allied submarines in combating them were depth charges and 
mines.‘ Of the submarines sunk, 90 per cent were credited to Great 
Britain, 5 per cent to the United States, and 5 per cent to France 
and Italy. Five per cent is not large, and yet it is not small when 
one considers how cautious were German tactics in 1918. 

We must again emphasize the strategic value of the line of naval 
defense which America helped to maintain. This was all important 
about the British Isles, France, and in the Mediterranean. Nor 
can we say much less of Panama, Chesapeake Bay, Delaware Bay, 
and the waters about Long Island, Cape Cod, the Azores, and the 
long ship lanes leading from American ports to Europe—for if 
there had been any conspicuous gap, the Huns would have been 
quick to discover it and entering would have inflicted great damage 
on America when full co-operation was absolutely essential. 

It would be worse than foolishness at this time to speculate 
on the relative honors due to the submarines as compared with 
other branches of the Navy. Officers engaged in various duty 
that had intimate knowledge of what our submarines were doing 
testified as to their value. Admiral Sims in his report said, “The 
serious hampering of the enemy in his work is the important item 
in the results by Division Five [American Submarine Force] in 
its operations.” A staff officer whose duty enabled him to observe 
nearly all naval operations in European waters remarked that our 
submarines made the enemy “ wary,” compelling them “ to change 
their cruising areas farther out to sea.” It is significant that the 
U-117 departed immediately from American waters when she 
found that the little E-2 was on her trail; also that Division Five, 
although making repeated contacts with the enemy during the 


*Since this article was written there has appeared Admiral Sims's 
Victory at Sea, in which he speaks with still greater emphasis of the work 
of the submarines: “In the destruction of the German underwater craft, 
these Allied submarines [in proportion to the numbers employed] proved 
more successful than any kind of surface ship.” World’s Work, May, 
1920, p. 48. 
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early patrols off England and Ireland, saw them miich more rarely 
duririg the later patrols. 


“The War Proved the Making of Our Submarine Service 

Both in the Navy and in the country ‘at large there was con- 
siderable pessimism previous to the war relative to the submarine 
force. The boats were regarded as unreliable, and being designed 
for harbor defense were given their slight practice by themselves 
without relation to the Fleet. In fact most of their time was spent 
at the navy yards. Further, whenever there was a disaster it was 
widely advertised by the public press. Battleships might suffer 
turret explosions or destroyers might be rammed, with a heavy 
loss of men and material, but they did not incur public distrust 
in the same degree as did the submarines. Worse than all else, 
the officers and men attached to the submarines shared in the 
pessimism. They knew that in 1916 our force would not bear 
comparison with that of the great European powers. In justice 
to America, however, it must be said that we stood where many 
of the powers had stood two years earlier. Even Germany, who 
was fired at this time by a consuming passion for under-sea boats, 
had at the beginning of the war no perception of their great 
possibilities, as is evidenced by the fact that she had then available 
only 28 boats ; in the years just preceding she had been concentrat- 
ing all her energies rather on the building of battleships, cruisers, 
and destroyers. The successes marked by the sinking of the 
Cressy, the Hogue, and the Aboukir had a decided influence on the 
building policy of Germany and were a greater disaster fo-the 
Allied cause than the loss of several times this number of cruisers: 
It was only because the United States was not in the war that our 
country did not share immediately in the enormous stimulus given 
to the development of submarines. 

The war did not continue long enough to change greatly the 
character of our boats, yet the distrust ended. Whereas previously 
the chief attention had been given to the improvement of the 
material, now it was directed to the training of the personnel. 
In spite of structural defects, our submarfines went to sea and kept 
at sea with great regularity. They responded to the demands 
made of them. Personnel had triumphed over material. 

Advance was made, not only in the cruising éfficiency, but also 
in the science of maneuvering them. Little attention had’ hereto- 
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fore been given to the making of submerged attacks. Now 
they were taught by the British and the enemy. It was the British 
submarine system which they largely adopted. Thishad been 
developed since the war began and it had stood the test of actual 
fighting. Lieutenant Commander J.C. Van de Carr on taking over 
the command of the Fourth Division at the Azores, noting the lack 
of uniformity in the manner of operating ships even in the same 
division, gave to his officers what he had learned on the AL-!0 in 
Bantry Bay, under the instruction of Captain Nasmith and others, 
In the introduction of his monograph on “A Submarine Doctrine 
of Operations ” he remarked, “ The British system is unique in 
its simplicity and the rapidity with which it can be learned. . .. 
They have kept no secrets from us, and their whole spirit has been 
one of hearty co-operation.” This is not the first time that America 
has been heavily indebted to England for what she has developed 
in naval organization. Indeed, is not one of the secrets of the 
rapid strides we have made in all phases of our national life to 
be found in the quickness with which we have absorbed a foreign 
system and made it our own? It is to our credit that this borrowing 
has commonly been a process of absorption rather than imitation. 
This has been true in the case of our submarines. The Navy still 


holds to the idea that the commanding officer must know his boat, — 
every part of it. He must be up in Diesel engines, electricity, 


torpedoes, and navigation, so as to be able to diagnose any trouble. 
This is in contrast with the British practice, which commonly leaves 
the engines to the engineering officer (in most cases a warrant 
officer), the navigating to the navigating officer, etc. It wasa 
matter of surprise to the British ranking officers that our young 
skippers should have such a detailed knowledge of their boats. 
In this connection, it is interesting to speculate whether our 
almost entire freedom from casualties in the submarine force 
was not due in large part to the thorough knowledge of their boats 
on the part of the American officers and their resourcefulness. 
During the war the only American submarine lost was the F-1, 
as earlier narrated, rammed by a sister ship on the West coast. 
To compare with this the large British losses would be unfair 
and misleading if we failed to note that theirs was for a much 
longer period, and in performance of duty where the risks were 
extreme and unavoidable. The duty was not only in the Sea of 
Marmora and off the enemy’s coast in the North Sea, but in the 
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waters crowded with shipping about the British Isles. The larger 
number of their casualties came from Allied craft and mines. 

If one seeks to make an impartial estimate of the comparative 
efficiency of the German under-sea force, one must not fail to 
consider with their widely advertised successes how enormous 
was the number of their opportunities as they attacked both their 
enemy’s shipping and that of neutrals—at all times of huge propor- 
tions. Again and again they failed, either because of lack of skill 
or because of cowardice. While our largest submarines were of 
less than 550 tons, scarcely two thirds the size of most of the enemy 
boats, and they were surpassed in engines and general equipment, 
it would be hard indeed to persuade an American officer that our 
force was not unqualifiedly superior ship for ship. 

The contempt which American and English officers alike felt for 
Germans and their methods of submarine warfare is well expressed 
in the verse of a British officer: 


TO FRITZ‘ 
| wish that I could be a Hun, to dive about the sea, 
| wouldn’t go for merchantmen, a man-of-war for me; 
There are lots of proper targets for attacking, little Fritz, 
But you seem to like the merchantmen, and blowing them to bits. 
I suppose it must be easy fruit to get an Iron Cross 
By strafing sail and cargo ships, but don’t you feel the loss 
Of the wonderful excitement when you face a man-of-war 
And tearing past you overhead the big propellers roar? 
When you know that it’s a case of “ May the fish run good and true,” 
For if they don’t, it’s ten to one, it’s R. I. P. for you? 
Although perhaps you can’t be blamed—your motives may be pure— 
You’re rather new to submarines—in fact an amateur; 
But we’d like to take your job awhile and show you how it’s done, 
And leave you on the long patrol to wait your brother Hun. 
You wouldn’t like the job, my lad—the motors turning slow, 
You wouldn’t like the winter-time storm and wind and snow, 
You'd find it weary waiting, Fritz—unless your faith is strong— 
Up and down on the long patrol—How long, O Lord, how long? 
We don’t patrol for merchant ships, there’s none but neutrals there, 
Up and down on the old patrol, you can hear the E-boat’s prayer: 
“Give us a ten-knot breeze, O Lord, with a clear and blazing sky, 
And help our eyes at the periscope as the High Sea Fleet goes by.” 





*From Songs of the Submarine by Klaxon, London, 1917. 
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The Future of the American Submarines 

At various times during the war the public press proposed that 
the powers should make impossible a repetition of atrocities on the 
sea by signing a compact renouncing forever the use of submarines, 
Reformers were at the same time preaching the doing away with all 
armies and navies. And yet now, more than a year since peace has 
nominally come to distressed nations, fighting is still going on 
through almost the whole stretch of eastern Europe and occasion- 
ally on the water.._Meanwhile the United States, Great Britain, 
Japan, and such naval powers as are not too badly crippled in 
finances. as to be unable are going forward with their building 
programs, including as an important item the construction of 
larger and more powerful submarines, 

In naval circles there seems to be no disposition at the present 
time to eliminate them. If it be urged that the service on sub- 
marines is hazardous, so is that on destroyers and battleships. And 
in this particular what can be classed with the risks the aero corps 
are subjected to, both in peace and in war? If it be argued that 
this weapon was inexpressibly cruel in the war, the answer is the 
Germans made it so, and they ‘made every weapon cruel, on land 
as well as sea, and they made cruel their occupation of Belgium, 
Poland, and Russia. England, though sending her aggressive 
submarines into the Sea of Marmora and the Baltic, committed 
no atrocities. 

The war demonstrated that the submarine is a hard foe to catch. 
This the British proved to their enemy’s entire satisfaction in 
the Dardanelles and the Sea of Marmora and in the Baltic. And 
the Germans persuaded the British and Yanks of the same. Is 
it not surprising that 33 German submarines (the average number, 
according to Admiral Sims, that were at sea in the summer of 1918, 
distributed about the British Isles and France, on the American 
coast, and in the Mediterranean), this small force with scarcely 
more men than would be the complement of a single battleship 
in war, should have kept busy a million British, American, French, 
and Italian seamen, all on the defensive? 

American. officers in the Submarine Force, returning from 
Europe at the end of the war, showed optimism and enthusiasm 
because they saw the possibilities of the submarine. Whereas 
it would be childish to belittle Germany’s technical achievements, 
yet an impartial ‘inquiry, we believe, would show that in the 
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development. of the submarine Germany has contributed little. 
The original idea was English, and American, inventive genius 
made it practical. Even under the great pressure due to war, 
when the Germans were fully convinced that this craft would bring 
victory, they developed nothing to compare with the British types. 
They advertised widely the 2000- and 3000-ton boats they were 
building, but if there was anything in the type, the war was not 
long enough to perfect it. They did build submarines of more 
than ordinary size, with corresponding endurance and cruising 
radius, but the largest were a disappointment. By their increase 
in size they had lost in speed and agility. And they were far from 
being invulnerable, 

Much more interesting than the German under-sea dreadnoughts 
were the British K-boat and the R-boat, both developed during 
the last of the war. The former is an oil burning ship, with tur- 
bine engines, whose propelling force on the surface is steam. 
She has also a small Diesel engine so as to get quickly under way. 
She can make 23 knots on the surface, and 8 knots submerged. 
Just as everything in the K-boat is devoted to speed on the surface, 
so in the R-boat all is concentrated on speed submerged. This is 
attained by sacrificing everything to storage batteries. Though 
compared with her sister ship, she can scarcely more than creep 
on the surface—7 to 8 knots an hour—when submerged she is 
capable of 14 knots. 

Our submarines demonstrated the progress they themselves 
had made, when for the first time in the winter following the war 
certain of their number, the O-boats, joined the Fleet in their 
practice at Guantanamo. In the Fleet maneuvers they succeeded 
several times in making successful approaches upon battleships 
and theoretically torpedoing them. 

In any future war with a maritime power, near or far, the 
officers of the submarine force are fully convinced that their boats 
will play no insignificant rdle. If the enemy should be remote, 
the only embarrassment would be the need of a base where fuel, 
ammunition, and supplies could be renewed and repairs made. 
Granted this facility, they feel confident of their ability to carry 
on a protracted war at the enemy’s very doors. What greater safe- 
guard could there be for our own coasts? . 

The future of the American submarine is assured because it: 
is adapted to our national genius. The American youth is full 
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of resourcefuiness, he has the spirit of initiative, and he enjoys 
responsibility. For the exercise of these qualities only the hydro- 
plane and the destroyer, of our permanent Navy, offer opportuni- 
ties to be at all compared with those of the submarine. As one 
young officer who had been at Bantry Bay remarked, “ When a 
submarine is out for an eight-day patrol, receiving during that time 
not a single order, it is all up to the commanding officer.” Highly 
technical though the submarine is, reserve officers in considerable 
numbers served on them during the war, and most of them gave 
an excellent account of themselves. No officers are likely to remain 
on a submarine for more than a limited period; but the service, 
however hard and trying at times it may be, that develops resource- 
fulness, initiative, and responsibility is preparing them for highest 
usefulness. . 
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THE POULSEN ARC 
By LIEUTENANT ELLery W. Stone, U.S. N.R. F. 





The widespread adoption of the Poulsen arc for all long distance 
radio transmission and, in particular, its use aboard many ships of 
the navy and at all high power naval radio stations ashore should 
make this comparatively recent system of radio transmission of 
interest to naval officers. It is hoped, therefore, that a paper on its 
theory and operation may be found of value to those officers 
assigned to radio duty afloat or ashore and to others interested 
in the radio art. 

The Poulsen are is unique in that it was probably the first 
practical system of continuous or undamped wave transmission. 
While we have witnessed the adoption of the vacuum tube 
as a generator of undamped oscillations as well as the increasing 
advent of the radio frequency generator, the Poulsen are will 
undoubtedly remain the pioneer in this field. 

The Poulsen arc was named after its inventor, Valdemar Poul- 
sen of Copenhagen, a Danish physicist and engineer, and is used 
abroad and in this country for practically all high power installa- 
tions. In the United States, credit is due the Federal Telegraph 
Company of San Francisco for its development. 

In the consideration of this system, it may be advisable to review 
briefly some elementary features of radiotelegraphy. 

It will be remembered that J. C. Maxwell, an English physicist, 
established the electromagnetic identity of light waves. He dem- 
onstrated that they were electric waves traveling at the rate of 
300,000,000 meters (186,000 miles) per second on or through a 
medium which, for want of a better name, is termed the luminif- 
erous ether. Considering their similarity to waves on water, 
we may measure them by determining the distance between two 
successive crests of a series of waves. This quantity is called the 
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wave length. The number of waves radiated per second is termed 
the frequency. Since the greater the frequency of the waves, the 
more closely will they be separated, it follows that the wave length 
varies inversely as the frequency. 

Hertz discovered that electromagnetic waves, exactly similar 
to light. waves, could be produced from the damped alternating 
current set up by the oscillatory discharge of a condenser. These 
waves differed from light waves only in their length—the length 
of light waves ranging from 750 millionths of a millimeter 
(0.00075 mm.), the color red, to about 380 millionths of a milli- 
meter (0.00038 mm.), the color violet, while radio waves in practi- 
cal use range in length from 125 meters to 20,000 meters. 

In the various systems of spark or damped wave radio trans- 


mission, an initial charge is imparted to a condenser, the capacity ‘ 


of the antenna, and the ensuing, oscillatory, damped discharge 
gives rise to radio waves. The damping or decreasing values of 
the alternating current set up by a condenser is due to electrical 
energy utilized in radiation and wasted in the form of heat set 
up in the conductors of the antenna circuit and in the imperfect 
insulators within its static field.. This is similar to the decreasing 
swings of a pendulum which has been drawn to one side and then 
released, due to the resistance or friction of the supporting bear- 
ing and of the air in which it swings. In a clock, however, the 
swings of the pendulum are undamped—the magnitude of the 
swings does not decrease—because with each complete swing of 
the pendulum a new impulse or fresh energy is imparted to it. 
This is the principle of the Poulsen arc. An initial charge is 
given to the antenna capacity as in spark transmitters, but instead 
of allowing the antenna current oscillations to decrease in magni- 
tude, a fresh impulse is given the antenna after each oscillation. 

We may inquire as to what advantages obtain as a result of 
employing undamped waves instead of damped. Briefly, the 
answer is that it is only with undamped waves that we can take 
complete advantage of the principle of resonance between the 
transmitter and the receiver. In addition, absorption of undamped 
waves in long distance transmission appears to be less. And 
finally, we are enabled to secure an infinite variety of notes in the 
telephones at the receiver by means of the modern beat or hetero- 
dyne reception. 
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Fig. 1 represents the fundamental features of the Poulsen arc. 
It should be understood that this figure is not the exact diagram 
of connections of the arc as used in service but is to be employed 
in obtaining an elementary conception of its operation. A source 
of direct current is shown, usually from 500 to 1000 volts. In 
series with the arc are the choke coils, L, and the resistance coil, 
R. The arc is represented by the convention labeled 4. Since the 
arc is connected directly in the antenna circuit, the inductance and 
capacity of this circuit are here represented by the inductance L, 
and the capacity C,, respectively. 
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The choke coils, L, are used to prevent radio frequency currents 
of high potential from making their way back from the antenna 
circuit to the D.C. generator. The principle of their operation is as 
follows: The reactance of an inductance is given by the formula 

X ,=2nfL, (1) 
where X, is the inductive reactance, 7 is the numeric 3.1416, f 
is the frequency in cycles per second, and L is the inductance. 
Since the frequency of the oscillations in the antenna circuit may 
be several hundred thousand cycles per second depending on the 
wave length, f has a very large value giving a correspondingly 
high value to X,. The choke coils thus offer a very high react- 
ance to the radio frequency currents from the antenna but do not 
serve to limit the current from the generator to the arc since the 
frequency of direct current is zero. (The resistance of the coils is 
quite low, consequently practically all of their impedance is induc- 
tive reactance. ) 

The resistance, R, in series with the mains serves to limit the 
direct current to the arc, for if it were not interposed in the circuit, 
the arc would be practically a short circuit across the line with 
consequent disastrous results. 














1052 THE PouLseN Arc 


The positive electrode or anode is made of copper, the negative 
or cathode—ofi carbon. When the two electrodes are touched 
together and then separated, the great heat caused by the high 
resistance of their imperfect juncture at the instant just prior to 
separation volatilizes the carbon and it becomes incandescent— 
the copper likewise. These vaporized metals now serve as a 
conducting medium between the two electrodes with the result 
that current flows across the air gap formed by their separation. 
This is precisely the same phenomienon that occurs in the operation 
of the commercial arc light. In the latter, however, electromagnets 
serve to close and open the electrodes while with the Poulsen are, 
the operation is-usually performed manually: 

Ohm’s law. states that 

E=Ri, (2) 
where E is the potential in volts, R is the resistance in ohms, and ] 
is the currentin amperes. This relation holds for all metallic con- 
ductors but does not Obtain with liquids or gases. Instead, with 
the arc, the potential is given by the equation 

E=a+4, (3) 
where a and b are constants whose numerical values need not be 
considered. An examination of this equation will show that since 
I appears in the denominator of a fraction, increasing values of 
current across an arc will result in diminishing potentials. Con- 
versely, for very small currents, the potential will rise to a high 
value. 
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Fig. 2 graphically demonstrates the difference between equations 
(2) and (3). Inthe former, since the potential varies proportion- 
ately as the current, it is plotted as a straight line. Equation (3), 
however, assumes the shape shown—an equilateral hyperbola. 
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Réturning to Fig. 1, with the arc struck and burning, the current 
for same is supplied by the generator and is labeled J,. The 
direction of its flow is indicated by the arrows. Let us assume 
that by some means the arc is extinguished.. (We shall observe 
later that this is effected by the blow-out magnets, not shown in 
Fig. 1.) The extinguishing of the arc with a consequent zero arc 
current causes the potential across the arc to rise in accordance 
with equation (3). This potential. now serves to charge the 
antenna capacity C,. When C, has become fully charged, the 
potential in the antenna circuit is now sufficiently high to break 
down the resistance of the are and the condenser-or antenna dis- 
charge current, /,, now flows across the arc. (Inasmuch as it 
was necessary to strike the arc by touching the electrodes together 
in originally starting it, the inquiry may be made as‘to how it is 
possible to reignite ‘the arc in this case without striking the 
electrodes. This is because the arc is extinguished by the magnets 
for radio frequency periods only, 7. e., a one hundred thousandth 
part of a second at 3000 meters for example, and remains incandes- 
cent and almost conductive when so extinguished.) | 

Let us represent the total current across the are by J. With 
the condenser now discharging, the discharge. current, /,, flows 
across the arc in the same direction as the generator current so that 

: I=1,+1,. (4) 

Weare familiar with the fact that when a condenser discharges, 
the ensuing current is oscillatory, that is to'say, the condenser first 
becomes charged with one plate positive and the other negative. 
When charged at a given potential, it discharges—the current 
flowing around the discharge circuit so that the plates receive 
charges of opposite sign. The whole operation then repeats itself 
many times. 

Accordingly, when C, has become fully charged to the opposite 
sign, the current 7, now reverses and flows in the opposite direction 
across the arc. This current is now flowing counter to the direct 
current supplying the arc, so that /, is now opposing J/,, or 

: I=1,-1,. (5) 

After reversing in direction, J, grows gradually larger while 
opposing J,,so that it soon becomes comparable in size with the 
latter. At this juncture, the value,of the total current across the 
arc, J, is so diminished that the magnetic field is, enabled to blow 
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out the arc, whereupon the whole cycle of affairs is repeated as 
long as current from the generator is supplied to the arc. 


Returning to our pendulum analogy, we see how with each 


complete swing or cycle of the antenna current a fresh charge 
is given the antenna to keep it always in oscillation just as the 
pendulum of a clock receives a fresh impetus from the spring 
mechanism at the end of each complete stroke. 

The arc thus serves as a converter of direct current into alter- 
nating current of radio frequency, although it should be borne in 
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mind that its properties as such are based on the fundamental 
theory that the discharge of a condenser is oscillatory. 

Fig. 3 illustrates the potential and current curves across the arc. 
The abscisse for both curves is time, the ordinate of the lower 
curve is potential and that of the upper is current. 

One complete cycle of time, T, of the current action across the 
arc and in the antenna may be divided into parts—the charging 
period, T,, and the discharging period, T,. During T,, the are is 
extinguished, in order to divert the direct current into the antenna 
circuit for charging purposes, and J equals zero. During the dis- 
charging period, T,, the current across the arc is successively the 
sum and then the difference of the generator and antenna currents. 
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It will be observed that in accordance with equation (3), when 
the current is rising, the potential is falling and vice versa, as 
shown. In the lower curve, the peak to the left is the potential 
at the beginning of the charging period or the extinction voltage 
of the arc. (So called because it is the potential across the arc 
at the instant the arc is blown out by the magnets.) The potential 
peak to the right is the ignition voltage as defined in a previous 
paragraph. . lee} ae 

Fig. 4 represents a sine curve, or the current obtained from a 
theoretically perfect alternator. By comparing the upper or cur- 
rent curve of Fig. 3 with that of Fig. 4, a difference will be seen 
in that the lower half of the cycle in Fig. 3 differs from the upper 
half, while in Fig. 4 the two were identical. 
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From the study of sound in physics, it will be recalled that the 
fundamental vibration of a string or other sonorous body is often 
accompanied by overtones or harmonics. In fact, the rich quality 
of a note sounded on a musical instrument is often due to the pleas- 
ing combination of the harmonics with the fundamental. The 
frequencies of these harmonics are integral multiples of the funda- 
mental frequency. The same phenomenon occurs in electrically 
vibrating or alternating current circuits. Thus, an alternator 
delivering current at the frequency of 60 cycles for which it is 
rated may often show harmonics of 180, 300, 420, 540 cycles and 
higher frequencies. Ordinarily, these upper harmonics are not 
noticeable since their high frequency causes the impedance of the 
average circuit, containing considerably more inductance than 
capacity, to be so high as to limit their magnitudes and to make 
them practically non-existent. 

When harmonics do exist in an alternating current circuit, 
however, an oscillograph of the current will show that a sine curve 
no longer obtains. Instead, the superimposition of the harmonics 
on the fundamental frequency produces irregularities in the curve. 
When the same irregularities occur in each lobe or alternation, 




















1056 THE PoutseN Arc 


it is an indication that odd harmonics only are present. This is 
typical of the current curve of an alternator whose inherent con- 
struction and rotation necessarily insure identical alternations, 
In circuits possessing distributed capacity and inductance, however, 
such as telephone and transmission lines, both odd and even har- 
monics are present. In such cases, the current curve is not sym- 
metrical—the lower alternations being different in shape from the 
upper. This condition is present in the upper or current curve of 
Fig. 3 and indicates the presence of both odd and even harmonics 
in the current across the Poulsen arc. 

A radio antenna by virtue of its construction contains distributed 
inductance and capacity, that is to say, its inductance is not lumped 
in a coil nor its capacity in a condenser. As a result, its funda- 
mental oscillation is accompanied by harmonics, but—like the 
alternator—its inherent construction, in this case a grounded lower 
extremity and an opened upper end, limits its oscillation to odd 
harmonics enly. 

It happens, therefore, that when an arc is inserted in an antenna 
circuit, as is done in the operation of the Poulsen arc, certain of 
the antenna harmonics, and in most cases all of the lower ones, are 
reinforced by those harmonics of the arc which nearest approxi- 
mate them in frequency. This results in the radiation of several 
wave lengths from the aerial of a Poulsen arc transmitter—the 
working wave length to which the antenna circuit is adjusted and 
which is determined by the fundamental formula 

A=2nvV CL, (6) 
where A represents the wave length, v is the velocity of the radio 
wave, (see fifth paragraph), C is the capacity and L the inductance, 
and many odd harmonics whose wave lengths are practically 
integral subdivisions of the working wave length. (It is only in 
an unloaded antenna, 7.¢., one in which no inductance coil or 
condenser is inserted, that the fundamental wave length is an 
integral multiple of the wave lengths of the harmonics.) 

While the harmonics radiated from an antenna are not com- 
parable in energy magnitude with the working wave length and 
accordingly produce no effect at a distant station, it happens that 
they are sufficiently strong to produce considerable interference 
at nearby receivers, which while not tuned to the working wave 
length of the transmitter, may happen to be in resonance with one 
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of its many harmonics. In addition, these short waves may be in 
resonance with the metallic circuits of the stays and other rigging, 
thus setting them into oscillation and consequent radiation, with 
the production of still further local interference. 

A complete diagram of the Poulsen arc as actually used in 
practice is shown in Fig. 5. It will be observed that the shunt 
circuit L,, C, of Fig. 1 has been replaced by the antenna circuit 
which includes the antenna, the loading inductance L,, the arc 
electrodes Cu znd C, the antenna ammeter and the ground. In 
addition, the blow-out magnets, M, have been inserted in the 
direct current leads supplying the arc. 
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The operation of the magnets is as follows: We have seen 
that for the requisite charging of the antenna capacity, it is neces- 
sary that the arc be extinguished in order that the direct current 
from the generator may be diverted into the antenna. The arc: 
when burning is in an ionized state, that is to say, the incandes- 
cent electrodes freely give off ions. These ions serve as the 
medium of conduction of the electric current acruss the arc just 
as they do in the electrolyte of a storage battery. When the ions 
are removed from a liquid or a gas and electrical conduction can- 
not take place, we say it is deionized. Accordingly, to extinguish 
the arc, it is necessary to deionize it or to remove the conducting 
ions from the air gap between the electrodes. 

A current of electricity flowing in a wire sets up a circular 
magnetic field around the conductor. The direction of the lines 
of force of this field is determined by the familiar right-hand 
rule which states that when the thumb of the right hand is pointed 
in the direction of the current flow, the curved fingers, held at 
right-angles to the thumb, point in the direction of the lines of 
force, It has been demonstrated that a stream of ions or isolated 
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electric charges behaves similar to the electric current in a con. 
ductor. (In fact, it is not altogether clear that electrical con- 
duction in a wire does not actually consist of such a stream of 
electrons.) Asa result, a stream of ions sets up about it a circular 
magnetic field similar to that around a wire. 

Let us assume that a stream of ions is flowing away from the 
reader through the page at right-angles to it. We shall represent 
the cross section of this stream by a dot. From the right-hand rule, 
it is evident that there will be set up around this stream a clockwise 
flux. This is represented in Fig. 6 by the dot and circular arrows. 
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Let us now set up a magnetic field at right-angles to this ionic 
flow. This will require the north and south poles of a magnet 
and the direction of the lines of force of this additional field will 
be as indicated by the vertical arrows in the figure. It will be 

_ observed that the flux to the right of the dot is added to that set 
up by.the ions, while to the left—the ionic flux opposes that of the 
magnets. This results in a stronger magnetic field to the right of 
the dot than to the left with the result that the ionic stream is 
deflected from the stronger to the weaker field as indicated by the 
arrow at the bottom of the figure pointing to the left. 
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In the arc, a transverse field is set up at right-angles to the arc 
flame and in accordarfce with the principles set forth in the pre- 
ceding paragraphs, the flame or ionic stream is blown to one side 
as shown in Fig. 7. The arc starts at the edges of the electrodes 
at the ignition point J of the figure, and is blown out to the extinc- 
tion point, E. In connection with the oscillatory current of the 
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antenna capacity, the magnetic field thus serves to automatically 
extinguish the arc at radio frequency intervals. 

We have seen that at the longer wave lengths, the frequency is 
lower, consequently the time period, or the length of time in which 
it takes one oscillation or cycle to complete itself, is greater. It 
will be apparent, then, that at the longer wave lengths, the greater 
time period gives us more time in which to deionize or “ scavenge ” 
the arc. Consequently, a weaker field is used with the longer 
tunes than with the shorter. 

Aboard ship, where the arc tunes do not cover a wide range, 
probably one adjustment of the magnetic field will suffice. Ashore, 
however, where the arc may be used on widely different wave 
lengths, it is essential that means be provided for varying the field 
strength. This is usually effected by employing a switch to cut in 
or out more or less turns of the magnets. Contacts of the switch 
are marked for the different tunes to which the transmitter is 
adjusted. 

It will be obvious that the field strength must be properly 
adjusted for the time period—or wave length—of the antenna 
since if the field be too strong, the arc will be blown out into a fan 
so quickly that another arc will be started before the first is 
extinguished. This will result in two or more arcs burning at 
the same instant with consequent deleterious irregularities in the 
oscillations. 

On the other hand, should the field strength be too weak, the 
arc will be extinguished before it reaches the point E of Fig. 7. 
The next arc will be ignited at the extinction position of the first. 
This secondary arc may also be extinguished prior to the point 
E, with—if the field be weak enough—the possible formation of 
atertiary arc. This ignition of the secondary and tertiary arcs at 
points which make the arc lengths longer than normal requires 
an increase in the supply potential with consequent. decrease ‘in 
the over all efficiency. 

In addition to the use of the blow-out magnets, two other 
agencies are employed to assist in the deionization of the arc. 
One is effective cooling, and the other the use of hydrogen. 

An incandescent metal is a prolific radiator of ions. We see 
this exemplified in receiving apparatus in the radiation of electrons 
from the filament of the vacuum tube detector. To assist in deioni- 
zation, therefore, it becomes necessary to cool the electrodes—- 
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the anode, by the circulation of water through the duct in the 
copper shown in Fig. 8, and the cathode by the rotation of the 
carbon, which is geared to a small motor. The arc flame, which, 
as we have seen in Fig. 7, burns on the edges of the electrodes, 
is thus enabled to burn on a fresh and relatively cool portion 
of the cathode at all times. The circulation of water through the 
anode makes it impractical to revolve it. 

Both electrodes are consumed in the burning of the arc and must 
be frequently renewed, especially in high power installations. 
The carbon, being the more volatile, obviously must be renewed 
much more often than the copper. From Fig. 8, it will be observed 
that it is possible to permit the consumption, through burning, 
of only a small portion of the anode since a hole will otherwise 
be burned through to the water supply. 
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To give:some idea of the dimensions of the electrodes, it may be 
stated that while the diameter of the electrodes in the average 
commercial arc light is about one-half inch, that of the cathode 
in a 500 kw. radio converter is. about one and one-half inches. 

Hydrogen gas is admitted to the air-tight arc chamber to assist 
in deionization since the velocity of the hydrogen ions is higher 
than that of the gases comprising the atmosphere. This makes 
it possible to more quickly remove the ions from the space be- 
tween the electrodes, with consequent increase in the rapidity of 
extinction of the arc. At radio stations ashore where illuminating 
gas is available, it is customary to employ same on account of its 
hydrogen content. Aboard ship, however, it is necessary to use 
a liquid hydrocarbon such as alcohol which may be volatilized by 
the heat of the arc chamber. This is supplied to the arc by means 
of a drip cup automatically controlled. 

If hydrogen is not used in the arc, the presence of air will tend to 
form oxides on both electrodes. These incandescent oxides are 
very prolific in their ionic radiation—a familiar example to the 
physicist is the Wehnult cathode ray tube—and deionization by 
means, of the magnets alone is very difficult. The hydrogen on 
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account of its strong affinity for oxygen serves as a reducing agent 
and quite effectively eliminates the formation of these troublesome 
oxides. 

| Since both methods of obtaining hydrogen described above 
entail the use of hydrocarbons, it follows that large quantities of 
carbon or soot are deposited within the arc chamber. This is 
increased by the natural disintegration of the incandescent carbon 
cathode. Frequent cleaning of the chamber must be performed, 
therefore, in order to maintain the insulation of the anode. (The 
cathode is grounded to the metallic chamber castings.) The carbon 
collects on the inner walls of the chamber and if present in 
sufficient quantity will cover the insulated bushing surrounding 
the anode holder, thus grounding the “ hot ” side of the generator. 
In high power sets, the arc chamber is cleaned daily. 

In taking down an arc, a word of caution is necessary. Fully 
five minutes should elapse after the current is turned off—to enable 
the electrodes to cool—before the chamber door is opened. If 
the door be opened immediately, the electrodes will still be white 
hot and will ignite the explosive mixture formed from the hydro- 
gen in the.chamber and the inrushing oxygen of the atmosphere. 
Such explosions have many times resulted disastrously and too 
great caution in this respect cannot be exercised. In small arcs, 
an exhaust valve is provided to take care of the initial explosion 
occurring after each time the arc is disassembled. In large con- 
verters, the exhaust-blower system serves the same purpose. 

It is interesting to note that with normal operation of the arc, 
i.e., the production of perfect oscillations in the antenna, the 
antenna current is always seven-tenths (0.707) of the input 
direct‘current. That is to say, the reading of the antenna ammeter 
should be seven-tenths of that of the direct current ammeter in 
the generator leads. This relation serves as a check on the 
calibration of the radio frequency antenna ammeter. 

Referring again to Fig. 5, it is noted that the key is inserted 
in the antenna circuit. This is different from the spark type of 
transmitter in which the key is inserted in the lead to the alternator 
as shown in Fig. 9. In the Poulsen arc transmitter, it is not 
possible to open and close the power supply in the act of signaling 
since the arc electrodes must be closed to strike the are each time 
the circuit is opened. (It is true that the arc flame is extinguished 
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at each cycle of the antenna current, but these interruptions occur 
at radio frequency intervals and, the electrodes being incandescent, 
the arc may be reignited by the antenna potential. This is not 
similar to the relatively slow key interruptions of signaling.) 
Accordingly, the are must be left burning continuously and such 
variation as is made must be effected elsewhere. Usually, this is 
done in the antenna circuit. 
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The oldest method is to shunt some of the antenna loading 
inductance with a key. If connected as shown in Fig. 5, see K, 
the radiated wave will be shortened with each depression of the key 
since the shunted portion of the antenna inductance is in effect 
removed from the circuit. See equation (6). The signaling or 
shorter wave is called the working wave, the wave length radiated 
when the key is in the “ up” position is termed the compensation 
wave. At the receiver, the operator of course tunes to the working 
wave and the compensation is ordinarily not heard since the 
receiver is not tuned to resonance with the longer wave. If the 
receiving operator should tune to the compensation wave, he would 
hear unreadable signals corresponding to the spaces between the 
dots and dashes of the transmitter. 
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This type of key may be arranged so as to make the compensa- 
tion wave shorter than the working wave. Instead of placing the 
key contacts at the front of the key lever or forward of the ful- 
crum, as shown in Fig. 5, they are mounted at the rear end of the 
key. With the “ back-connected ” key, the circuit is closed, and 
the wave length shortened, when the key is up, and is opened— 
with increased wave length—when the key is depressed. 

It will be observed that with the compensation type of key con- 
trol two wave lengths are radiated from an arc transmitter—the 
compensation and the working. This results in just twice the inter- 
ference from any one arc transmitter, so efforts have been made to 
design a key system which would radiate waves of but one length 
as with the modern spark systems. Experimentation led to the 


—— 


ee 














Fic. 10. 


“tank ” system diagrammed in Fig. 10, the principle of whose 
operation is as follows: To the rear end of a key lever is fastened a 
contact, B. This engages with the contact A when the key is 
depressed and C when it is released. A is connected to the antenna 
while C is connected to a dummy antenna or tank circuit, L, R. 
and C and the earth, the inductance, resistance and capacity of 
which are adjusted to approximate the respective constants of the 
antenna circuit. The antenna current ammeter should show no 
variation in its reading when the arc is switched from the dummy 
to the real antenna. The tank circuit is necessary in order to 
keep stable the oscillatory conditions across the arc since perfect 
signaling cannot be obtained by merely switching the antenna on 
and off the arc. When not connected to the antenna the are must 
be connected to a similar oscillatory circuit. 
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Such a circuit as described radiates of course but a single waye 
length since the tank circuit is a closed—and. consequently a 
practically non-radiating—circuit. It happens, however, that in 
the act of switching from the tank to the antenna there is an 
instant in which the arc is not connected to either and since it has 
no oscillatory circuit to keep it functioning smoothly, irregularities 
in the oscillations develop which spoil signaling. A new system 
was developed, therefore, which was intended to keep the arc 
always connected to some form of oscillatory circuit—either the 
tank or the real antenna. 

Fig. 11 shows this new system which embraces the use of two 
‘“ reactance ”’ keys, one in the antenna and the other in the tank 
circuit. This type of key is really a transformer, with a primary 
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through which is sent direct*current and a secondary through 
which the radio frequency current flows. The primary of the 
antenna key is labeled P_,, the secondary S ,, while the primary 
and secondary of the tank key are correspondingly lettered P, 
and S;. 

If direct current is sent through a coil of wire surrounding an 
iron core, lines of magnetic force parallel to the axis of the core 
are set up within it. An increase in the amount of current flowing 
through the coil will result in an increased magnetic field until 
finally a point is reached where an increase in current will produce 
practically no further magnetization. In such a condition, we say 
the core is saturated, just as a sponge may be so saturated with 
water that it can absorb no more. If, with the core saturated, we 
now pass an alternating current through the coil, no reactance 
will be offered this alternating current since it cannot set up 
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rising and falling lines of force to generate a counter E. M. F. 
which will oppose it. If we cut off the direct current, however, the 
core will be no longer saturated and the alternating current will 
set up a reactance within the coil which will very effectively limit 
its value. The same principle is applied to the reactance key. 

If sufficient direct current is passed through the primary of the 
key (transformer), the core becomes saturated and practically 
no reactance is offered to radio frequency current flowing through 
the secondary. When the primary is not excited, however, the 
secondary offers an extremely high reactance to radio currents. 
A double contact key similar to that shown in Fig. 10 is employed, 
so connected that when the key is up, contacts similar to B and C 
close the direct current circuit through the primary of the tank 
key and, A and B being separated, no current flows through the 
primary of the antenna key. This gives very low reactance to the 
tank circuit and very high reactance to the antenna with the result 
that the tank circuit oscillates and the antenna does not. With 
the key depressed, the reverse action takes place—the tank has 
a high reactance and the antenna a low one. Thus the antenna 
is in effect connected to the arc and the tank removed. 

While such a device is theoretically satisfactory, it happens in 
practice that due to residual magnetism, the transformers soon 
become sluggish in action and signaling is carried on only with 
difficulty. In addition, the actual resistance of the secondaries of 
the keys is so high that as great as 25 per cent of the radio current 
is wasted therein. While this is not harmful in the tank circuit 
where efficiency is not a desideratum, such a loss in the antenna 
current is a very serious matter and from the standpoint of 
efficiency cannot be permitted. The reactance key has had, there- 
fore, a very limited adoption and has been discontinued in all 
recent installations. 

This has necessitated a return to the compensation key but in 
high power installations, it has not been found practical to use 
the type previously described on account of the tremendous 
currents and potential to be broken. The inductive compensation 
key, K, shown in the dotted lines in Fig. 5 is the latest type of 
arc key to be evolved and has proved very successful. It consists, 
as shown, of a turn or two of wire inductively connected to the 
antenna loading inductance, arranged to be short-circuited by 
a relay key. When the key is depressed, these turns form a closed 
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circuit and hence exert an inductive influence on the antenna 
circuit due to the current induced in the former by that in the latter, 
The flux of this short-circuited secondary is counter to that of the 
primary or the antenna inductance, and hence reduces the latter’s 
reactance and the radiated wave length. Its effect is thus seen to 
be similar to that of the conductive compensation key. 

Since the potential in this closed circuit is too high to be broken 
at a single key, several keys in series are spaced evenly around 
the peripheries of the turns. The potential is divided uniformly 
between all of them and no undue flashing or arcing at the key 
contacts occurs. Since the impedance of this secondary is practi- 
cally all inductive reactance—the resistance is made virtually nil 
by the use of very large, stranded wire—the current broken at 
the keys is practically wattless. Consequently, no greater sparking 
occurs at the key contacts of a 500 kw. arc transmitter than does 
at those of a 5 kw. spark set. 

Arc sets have been built by the Federal Telegraph Company for 
naval installation ashore up to 500 kw. in size while for the radio 
station built by the navy at Croix d’Hins, France, a 1000 kw. con- 
verter was manufactured by the same firm. A photograph of the 
arc for the latter station is shown in Fig. 12. This type of arc 
was installed at the naval radio stations at Annapolis, San Diego, 
Pearl Harbor and Cavite and is the last word in high-power 
transmitters. 

A description follows: 


AA—Magnetic core of field. 
B—Exhaust pipe, connected to blowers for cleaning chamber. 
C—Hose for conducting water supply to and from anode. 
D—~-Anode support. 
E—Anode insulating plate. 
F—Lead to antenna inductance. 
G—Tank containing field coils, insulated and cooled by circulating oil 
supply. 
H—Arc chamber. 
I—Door to anode holder. 
J—Pipe for hydrogen gas supply. 


The cathode, not shown, is on the far side of the chamber. 
A photograph of 100 kw. arc converter is shown in Fig. 13 
with appended description : 
A—Anode. 
B—Cathode. 
CC—Field magnets. 
D—Chamber door. 














Tue PouLsEN ARC 1067 


oO el 


o wm 


12. 


Fic. 





oil 





47 

















— ~* 
S) 
io4 
Z 
tx} . 
~ % 
_ ° 
S : 
i 
au 
ea) 
_ 
a 
S 
— 
" * ings TH putiract iv * beatae ARR Pasion pm RO CII TN ts at cae hahaa Nea Me am 6 edt oem ied oe aia w ~ 












1069 


THe PouLsEN ARC 











SR Bee es ee 


i St 





Smee come, 
' 48 


te te LB | Ww 

















ad 


ee eae FAI Re 


ee ee 


1070 THE PouLsEN ARC 


With the Poulsen arc, due to the undamped nature of the waves, 
a single train or series of waves is radiated for each depression 
of the key. With spark systems, on the other hand, the oscillations 
die out after each alternation of ithe transmitter current. Conse- 
quently, a separate train of waves is sent out for each alternation 
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of the supply current. Thus with a 500-cycle transmitter, trains 
of waves are radiated at the rate of 1000 per second. To make 
signals from «a Poulsen arc readable at a receiver designed for 
spark reception, it is necessary to break up this single train of 
undamped oscillations into wave trains recurring at about 1000 
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per second. This is done at the transmitter by means of a motor 
driven, segmented commutator called a “chopper,” inserted in 
the antenna circuit, which opens and closes the circuit at the fre- 
quency mentioned. Such a device obviously may be employed only 
on low power sets where the antenna current to be broken at the 
commutator is small. 

Fig. 14 shows a complete 5 kw. arc transmitter for ship 
installation. 

A—Are. 

B—Switchboard. 

C—Transmitting key. 

D—Antenna loading inductance. 

E—Chopper—with motor. 

F—Wave-changer pinion. 

G—Rack engaging wave-changer pinion, connected to wave-changer 

switch. 

H—Wave-changer switch. 

Fig. 15 is a photograph of an antenna loading inductance for 
a 30 kw. transmitter. 

Fig. 16 shows a 500 kw. transmitter loading inductance, some 
idea of the size of which may be gained by comparison with the 
door in the background. The inductive compensation keys previ- 
ously mentioned are shown mounted on a cement standard encir- 
cling the coil. The electric or static field from a coil carrying 
a radio frequency antenna current of several hundred amperes 
is so intense that a network of wire which may be seen strung 
along the walls and ceiling of the building is required.in order to 
shield the metal work from eddy currents induced therein. 

Fig. 17 shows a wave changer switch for a high-power installa- 
tion operated by a 5 h. p. motor controlled by contactors which, 
in turn, are operated from a small remote control switch at 
the arc engineer’s desk. The necessity for excellent insulation 
on account of the high potentials involved is demonstrated by 
the size of the porcelain insulators supporting the contacts and by 
the rounded metallic caps for the reduction of the brush or corona 
discharge. 

In closing, I desire to acknowledge my indebtedness to my 
publishers, the D. Van Nostrand Company of New York, for 
their courtesy in permitting the reproduction of the accompanying 
diagrams and photographs from my book, “ Elements of Radio- 
telegraphy.” 
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ANOTHER “WRINKLE ” IN NAVIGATION 
By ComMANDER H. K. Hewitt, U.S. Navy 





There are many conditions under which it is desirable to have 
as much work as possible completed before the sight is actually 
taken.. Most navigators are entirely familiar with this. situation 
and it is unnecessary to go into the many advantages often derived 
therefrom. : 

Under the conditions upon which one can decide beforehand 
what stars he will use, with a little experience, he can also predict, 
within a few minutes, the time of his observation. Having 
selected a watch time, and a position point, he can, using Marcq 
Saint-Hilaire or Aquino, work out the whole sight beforehand and 
have his azimuth and computed A ready. 

Going further, the altitude correction cam be picked out and 
applied to this computed / with sign reversed, giving a computed 
sextant h. Setting the latter on the sextant, the star is readily 
picked up, and the necessity of setting on zero and then “ bringing 
down ” the star or “ bringing up the horizon” is eliminated. This 
means much, especially to a destroyer navigator in a seaway. 

The above work being completed, nothing remains but to observe 
the star at the selected time, apply the altitude obtained to the 
computed sextant altitude for the altitude difference, and plot. 
One can even go so far as to have the position point and azimuth 
line ready plotted. 

The foregoing can, of course, be used for a sight of the sun 
as well as of any other heavenly body. Moreover, should one, 
for some reason such as clouding over, be unable to make the 
Observation exactly at the selected time, his work is not lost, pro- 
vided he can get his altitude within a few minutes of this time. 
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Should the watch time be different from that selected, it is 
simply necessary to shift the longitude of the position point by 
a like amount in order that the ¢ used in the computation will 
remain unchanged. Following this through, it will be seen that 
this is simply a matter of converting the time difference into 
arc, and applying it to the assumed longitude, west if the sight 
was taken late, and east if taken ahead of time. 

The limit of time difference that can be safely used tithe 
introducing an appreciable error depends principally upon the 
rate of change of azimuth. If the hour angle is large and the 
azimuth changing slowly a difference of two or three minutes is 
not too much. However, should the hour angle be small, and 
azimuth be changing rapidly, the time difference should be kept 
as small as possible. 

If the navigator is one who prefers the average of a series of 
observations, instead of one observation, he can take his observa- 
tion so that the average watch time will be near the selected time, 
and apply his time difference as before. 

There is nothing new or original about the above, as I believe 
it to be used by a number of navigators. It is not as flexible in 
the matter of time as the method proposed by Commander Pryor, 
but where it can be used, has many advantages. 
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An example is given: Suppose that it is decided to observe 
star Sirius at 7" 00" 00° p. m., watch time, March 1, 1919. Position 
point: Lat. 18° 56’ N., Long. 74° 50’ W. 


W. T. 7 00 00 
CW 4 53 27 
re ¥ Il 53 27 
i «. + 605 
G. M. T. Il 59 32 


R. A. M. © 22 32 57.9 
Corr. (Table IIT) 1 57.1 


G. S. T. 10 34 27 
AW. 4 59 20 
i 0. I. 5 35 07 
* R.A. 6 41 37 
t I 06 30 
a 18°56’ N. 
d 16 36.6 S. 
L~d 35°32'.6 
Z 39 07 .4 
h (comp. ) 50 52.6 
—corr. + 6.1 


sext. h (comp.) 50°58'.7 
sext. h (obs. ) 
a 


Mch. 1. 


log hav 
log cos 
log cos 
log hav 
nat hav 
nat hav 


nat hav 


Az 155° 


8.32017 
9.97584 
4.98149 
8.27750 
01894 
09316 
11210 





All the above work is completed before taking the sight. Now 
suppose, for some reason, that watch time of observation is 
7’ 00” 35° instead of 7" 00” 00". 


Diff.=35° later= 


Long. assumed 74°50’ 


V 74°58'8 W. 


\’ is then used in plotting the line. 





8.8 W. 
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HAULING ’EM OFF BEFORE DINNER 
* By Caprarn R. Drace Wuire, U.S. Navy 





The skies are blue in the island of Jamaica. Blue with a blue 
that comes only from chalk soil underfoot and a cloudless dome 
overhead. The air is balmy, the flowers are bright, and a com- 
fortable laziness envelops you from the time you finish your bath 
before breakfast till you take your swim before dinner. Not an 
overpowering laziness, however. The well-kept tennis courts 
and the genuine enthusiasm that pervades the atmosphere at the 
Tennis Club sound a call that is irresistible to the fan. The golf 
is fair. The roads are a motorist’s delight. And last, but not 
least, the so-called invasion of personal liberty exemplified in the 
latest nervous stride of a more powerful and prosperous com- 
munity on this side of the Atlantic in its forced march toward 
higher civilization has left Jamaica untouched—and exchange is 
only $3.26 to the pound. 

It was in the midst of this setting that the Prometheus found 
herself on February 7, 1920, in the harbor of Kingston. Her 
mission (to quote verbatim from her orders) was, among other 
things, “ to promote contentment.” Practical interpretation meant 
principally to give liberty to the crew. It was a fulfillment of 
the “enlist and see the world” promise so prominently featured 
in recruiting propaganda. It was also probably intimately related 
to the “improve the morale ” campaign now prominently vogue, 
which more frequently, however, finds expression in intensely 
moral motion pictures produced by the greatest motion picture 
producers in captivity. Be that as it may, Kingston on that 
particular day bade fair to prove herself an ideal spot for the 
promotion of contentment. A motor ride and picnic had been 
arranged for the men. There was a tea and a dance for the 
officers. And for me there was to be a dinner. Not an ordinary 
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dinner. A special one. Some old friends I had run across at the 
Myrtle Bank; some new ones made at the same place; some 
relatives of old friends ; and—contentment. 

Figure to yourself, then, my peevishness when, on that very 
morning, a gentleman whose visiting card declared him to be 
“Harry Hitt, representing the United States Shipping Board” 
came on board and requested me to go down the bay and under- 
take the salvage of the Shipping Board Steamer Bartholomew 
which had gone aground there two days previously and defied all 
attempts of the local salvage facilities to refloat her. It meant 
calling off the men’s picnic, it meant breaking up several dis- 
creetly progressive flirtations on the part of the officers, and it 
looked as if I should surely miss that dinner. | 

Mr. Hitt was very anxious for my assistance. As I have said, 
the preliminary attempt of the local salvage company had failed 
completely ; and although they still thought that for $25,000 they 
could muster assistance from elsewhere and eventually float the 
ship, there would be considerable delay, the cargo would have to 
be lightered out of her, and the loss altogether would be enormous. 

I had no doubt of our ability to pull the ship off if we undertook 
it. Prometheus is fitted with a superb towing machine, a 7}-inch 
steel hawser, a good capstan aft for handling smaller lines, and 
engines that never seem to tire of pushing her along. The 
Bartholomew might come off in pieces. She might bring’ the 
whole island of Jamaica with her; but come she would once’ we 
got hold of her. It was only when I thought of my “ mission” 
that I wavered. It was already nearly 10 o'clock, there was steam 
on only one boiler, it was a long way down the bay, she was in 
no danger and might just as well wait till Monday... .. 

Still it had to be done, and had therefore best be done at once. 
I ordered steam to be got as quickly as possible and had prepara- 
tions made to get underway. I sent a messenger to stop several 
dignitaries from coming on board to repay my calls of the previous 
day. I went myself and excused myself from a luncheon at the 
Myrtle Bank, came back on board and got underway as soon as 
steam was ready, viz., in about one hour. It will be observed that 
I kept my dinner engagement under my lee. I hoped to get back 
in time. 

Mf. Hitt had described the Bartholomew as of 2598 gross tons, 
1615 net, registered at Cleveland, and chartered from the Ship- 
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ping Board by the Tropical Steamship Company of 32 Broadway, 
New York. She was commanded by D. W. Holmes, master, had 
sailed from Kingston for St. Ann’s Bay, Jamaica, two days 
previously—incidentally sailing without a pilot, although pilotage 
is compulsory for merchant craft in Kingston. The reasons for 
this particular eccentricity on the part of the master, I refrained 
from discussing, although I had my suspicions. For reasons, 
undoubtedly similar but which I similarly refrained from dis- 
cussing, the master had attempted to take an overland route to sea. 
This, as we all know, is seldom done with success and he only got 
half way across. According to Mr. Hitt, his ship, which normally 
drew 17 feet, had, at the time of our conversation, only 12 feet 
under her stern. She had less under her bow. 

Things looked worse from down by Bartholomew than they 
had from the anchorage up town. She surely was fast aground. 
To make matters worse I found when I got down by her, that 
the topography on the chart was all out. It was impossible to 
get a fix that was entirely above suspicion. Using one set of 
marks, we plotted in one spot ; using another, we went somewhere 
else; and so on, depending on the number of combinations we 
employed. There was no particular disadvantage in this except 
that it forbade my being too free and easy working up close; 
for of all rules to be observed in work of this character, the 
cardinal one is to keep clear of the ground yourself. 

However, I let go fairly close and went aboard with the navi- 
gator (who is also the executive) to see where she really was. 
We cut her in using two light-houses and a clock tower as the 
most dependable of the apparently shifting landscape—and imme- 
diately decided she couldn’t possibly be there. However, that was 
of littlke moment. The matter was easily solved by making an 
improvised chart of our own for that particular locality. We 
got from the master his soundings round the ship. We ran lines 
parallel to her keel line approximately 15, 30 and 45 yards away. 
In.order to properly line up the soundings they were only taken 
when certain objects on the ship appeared in line to the observers 
in. the boat which was doing the sounding. These were 
the break of the forecastle, the forward edge of the bridge, the 
after edge of the deck house, and the break of the poop. 

These soundings developed well enough the bottom between 
Bartholomew and deep water. They showed that she had gone up 
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at an angle of about 45° with the edge of the shoal. They also 
showed that although there was considerably less water at her bow 
than at her stern, her bow was free of the bottom by about a foot, 
this because she drew normally considerably less water at the bow, 
It was therefore apparent that the only thing to do was to pull 
her bow out at right-angles to her keel line. This would result 
in more of her becoming water borne as she moved, and once 
she was headed for deep water I had no fears but that she would 
come off. (It is of interest to note that the local company had 
tried to haul her off by the stern.) 
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One result of my visit to Bartholomew was the decision to 
send my own men with an officer to her to “assist ” in the work 
there. Lieutenant Stevens was sent, and did signal service. I 
could frequently hear him clear aboard here. But that was only 
when the master tried to get “the boys” up from below at an 
unusual hour to pass a line, or something similar—an effort which 
usually was abortive. Another reason I had for sending my 
men was I was fearful of my fine towing line being damaged by 
being made fast. to something that would chafe it. That would 
have spoiled my day. His whole ship wasn’t worth damaging 
that line; for that would have meant reams of future typewritten 
correspondence, full of servile explanation and acid recrimination. 
No, his whole ship wasn’t worth it. 
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Having arranged these matters I went back on board Pro- 
metheus. In the meantime, a 5-inch messenger had been placed 
in a sailing launch and got ready for running and I lost no time 
in taking up a position with Prometheus abreast of Bartholomew's 
bow as close as was safe. This had to be pretty close if time was 
to be saved. At best it would be a long job, for the wind was 
blowing directly from Bartholomew's bow toward the position 
I must take, and it was therefore inevitable that Prometheus would 
swing with her business end away from the work in hand, thus 
increasing considerably the distance the lines had to be run. 
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Still, there are tricks in all trades. Instead of trying to drag 
the wire line along the bottom the whole distance, I ran first 
(after the messenger) an 8-inch Manila, which of course floated 
and ran easily; with this I wound ship with stern to and hauled 
up close before running the wire. 

There was another trick, too. It would have been very slow 
and difficult to haul the stern around broadside to and up against 
the wind, so as soon as the 8-inch was fast, I hove up my anchor 
and let the wind swing the ship as the line was hove in. She 
swung very lively and with no particular strain. This moreover 
allowed me to place my anchor exactly where I wanted it and left 
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me free to see that the stern was hauled in as close as was safe. 
I had the chain left free to pay out, and took a leadsman to the stern 
where the heaving round had been going on merrily all the time. 
When we had got in as far as the depth would allow, I had the 
forecastle haul to the compresser and the after capstan tautened 
up on the 8-inch. Our stern was then only about 150 yards from 
Bartholomew's bow. 

Even then, however, it was a question whether the 5-inch 
messenger (which, while the winding process had been going on, 
had been run back to us) would be strong enough to drag the 
wire hawser across the now relatively small intervening space. 
However, I made a try, but instead of letting the wire drag on the 
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bottom, I had a sailing launch come alongside it and support it 
with a sling about 15 fathoms from its end. The winch on 
Bartholomew then hauled the launch along with the wire, the 
launch supporting the wire and keeping it off the ground as it 
went. The operation was done very quickly and successfully. 

I had been fearful, however, that the 5-inch messenger would 
not do the trick and in the meantime had got an 8-inch messenger 
in the other sailer ready to run it in case the 5-inch carried away. 
But it was not needed. After a few anxious moments while the 
end of the wire was going up Bartholomew's side the danger 
was passed and the extra 8-inch was passed back aboard Pro- 
metheus. 

Now came the question of making the end fast. When I went 
aboard Bartholomew. 1 told the master to shackle my wire into 
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his bower chain. He had complained that he could not unshackle 
the chain from his anchor, but I showed him how to do it and 
he agreed. I suspected, however, he would not do it, and sure 
enough when all was ready I saw that although he had lowered 
his anchor away in the hawse-pipe, the anchor was still shackled 
up. He had passed instead several turns of wire through the 
hawse-pipe and over the side and had rigged a shackle over all 
the parts. I was a bit skeptical of that arrangement’s holding, 
but it was too late to change. If it held, it would be all right, 
if it carried away it would be a lesson to him. Running the line 
again would not be so difficult, particularly as I had him leave 
the messenger bent on to the end of the wire and coiled down 
free to run so that in case his sling carried away, he would 
still have the messenger fast to the wire and could easily haul 
the end back on board. By the same process of reasoning I still 
kept my 8-inch Manila fast to him, but had the end on board 
Prometheus faked down and an easy turn taken on a bitts, so I 
could make fast and keep our stern from swinging away in case 
anything carried away. (The wind, be it remembered, was blow- 
ing from right aft when we were hauled up for towing, and would 
tend to swing us away.) 

However nothing carried away. We hove down on all the fric- 
tions on the towing engine and turned steam on the cylinders to 
the limit, and got every one clear of the hawser. I got a range 
on shore at right-angles to our pull, and went ahead, gingerly 
at first, then to the limit. It was soon evident thaf we were 
moving, but I knew it was too good to be true, for I had heard 
the safeties on the towing machine blow off one at a time and 
knew that the machine was not holding. I therefore stopped, 
made sure that the chain, which had been hove in as we forged 
ahead, would pay out, went aft and reeled in on the hawser till 
our stern was close up again. By the way, this towing machine 
is a great institution. All you have to do when you want to 
haul in on the line is to open the valve. All when you want 
to make fast is close the valve and set up the brakes. No 
shifting from bitts to capstan with stoppering and forehanding— 
no nothing. 

Having got where we wanted to be, the brakes were set up 
for a full due, and the other precautions taken, and all was ready 
again. 
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Once more slow and then a full due. Never once did the 
line surge. It came taut and stayed taut. The range soon told 
me that Bartholomew was moving. All of a sudden, she spun 
round on her heel and swung into line with the tow. The master 
went ahead with his engines and in a moment she was off. 

In the master’s enthusiasm, he nearly ran us down before 
he would stop his engines. The ground on the opposite side of 
the channel was bad to work in and I couldn’t use my engines 
much’ to maneuver. By recourse to the megaphone, however, 
I got him to stop in time. He begged me to tow him further 
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“ BARTHOLOMEW ” COMING OFF. 


away from the scene of his disaster, but nothing doing! I saw 
he would ride clear where he was, so I made him anchor and let 
go my lines. 

The Manila was got free in a jiffy, but of course it took some 
time to free the wire. In the meantime, instead of anchoring, 
I let Prometheus ride by the stern to the wire hawser and the wind, 
which now had shifted and was blowing up stream, had me 
pointed fair for Kingston by the time the wire was cast off. I 
was thus saved the time of turning round. 

Full speed ahead on both engines, reeving in on the line as we 
went, and a short time afterward we were anchored in our old 
berth off Kingston, in time to wash up, doll a bit, and keep the 
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dinner engagement on shore. Believe me, I needed the wash. 
Also the dinner. It had been a great day. It continued to be. 

The next day was also great. Bartholomew steamed. saucily 
up the harbor, came to, and sent the following message which 
we intercepted: 

SHIPBOARD 
Washington, D. C. 

Prometheus hauled Bartholomew off mud bank no damage no salvage 
stop will proceed. 

SUPERCARGO. 

The supercargo also wrote a very nice letter to the ship, 
thanking us for our services and assuring us that he was sending 
“commendable letters to the Secretary of the Navy and the 
United States Shipping Board, respectively, in reference to your 
excellent seamanship and hearty cooperation.” It made me feel 
that after all there is such a thing as “ Freemasonry of the Sea.” 
There was also real enthusiasm in his wave to me from the lower 
bridge of Bartholomew as that ship steamed out to sea somewhat 
later passing us close aboard. 

I held my breath as she was going through the part of the 
channel that had been her undoing some days previously, but 
nothing happened. The ship was at last outside and headed fair 
for the open sea—the only safe place for a sailor. And I—I 
returned to my mission. 


The only unusual thing about the operation I have described 
above lies in the fact that the job was done quickly and without 
any untoward incident. We didn’t get aground ourselves, didn’t 
get any lines foul of our propellers, didn’t carry away any lines, 
didn’t use any profanity beyond the absolute needs of the occasion. 
I leave it to you whether the story is worth the telling. 
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DIRECTOR FIRE A CENTURY AGO 
By Lizut. COMMANDER W. H. P. Buianpy, U.S. Navy 





Director fire a century ago? “ Nothing of the kind,” you 
answer ; “they loaded the old smooth-bores with black powder 
and round shot, sighted down the line o’ metal, and let her go.” 
And yet a system of fire-control bearing all the ear-marks of 
present-day director firing was proposed in those same days of 
smooth-bores and round-shot. 

In director fire the guns are laid to a common angle of eleva- 
tion, trained to converge upon a point of known range and bearing, 
and fired simultaneously from a single station more or less 
removed from the immediate vicinity of the guns. Such a system 
is what William Kennish, Carpenter, R. N., tried to achieve in 
1829. At that time the British Admiralty was asking the service 
periodically the following questions: 

1. ‘Is there any device to preserve a general level in a ship 
when heeling or otherwise? If so, describe it.” 

2. “Is there any method for concentrating the fire of a ship’s 
broadside? ” 

These questions were undoubtedly born of the many actions 
in the late eighteenth and early nineteenth centuries, in which 
tons of shot were expended with extremely meager results, due 
both to inaccuracy of the fire and insufficient striking energy of 
the shot. As an instance of poor shooting, the action between the 
United States and the Macedonian resulted in only 100 hits in 
the two hulls, out of about 2500 rounds fired. Anda good example 
of insufficient penetrating power is the Chesapeake-Shannon 
action, after which, although it was fought throughout “ within 
hail,” shot were found sticking in the sides of both ships. Again, 
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in the battle of Navarino, the Albion, “74,” fired nearly 7000 
rounds without sinking a ship. The Genoa, “74,” in that action 
lay for 34 hours so close to her antagonist that the whites of the 
Turks’ eyes were visible, and fired away 7000 pounds of powder 
with shot in proportion, but failed to sink or destroy her opponent. 
Small wonder then, that the Admiralty sought improved means of 
fire direction and control, and “a method of concentrating the 
fire of a ship’s broadside ”! 

In attempting to solve the problem of concentration Kennish 
decided upon five different “ fires ” on either side as being suffici- 
ent to cover all conditions of range and relative bearing likely 
to arise in an ordinary action. No. 1 fire converged the guns upon 
a point only 90 yards from the ship, and abeam of the midship 
section. No. 2 fire and No. 3 fire were also abeam, at ranges of 
500 yards and 800 yards, respectively, the latter being considered 
the “ maximum effective range”! Nos. 4 and 5 each gavea range 
of 500 yards, and were directed two points forward and abaft 
the beam, respectively. (See Fig. 1.) 

The means of training the guns upon these five points consisted 
of wooden “ breast-pieces ” pivoted at the gun ports. These were 
capable of being set in azimuth to any of the five positions neces- 
sary to align each gun according to the fire desired. (See Fig. 2.) 
The breast-piece having been set to the “ fire” ordered, the gun 
carriage was run squarely against it, upon being returned to bat- 
tery, and the gun was thereby properly trained. 

The “elevation indicator” was somewhat similar to that for 
train, being simply the usual wedge-shaped “ quoin” which was 
moved forward or backward along the “bed” under the gun, 
thus raising or lowering the breech. Kennish graduated his quoins 
in degrees, and also marked numbers upon them to indicate the 
elevation necessary for each “ fire.” Fig. 3 shows the arrangement 
of the gun, bed, and quoin, and also a form of “ gunner’s quad- 
rant” in the muzzle of the gun, used in graduating the quoin. In 
addition to this means of showing the elevation, each gun was fitted 
with a simple open sight, graduated for the different “ fires,” to 
be used when heavy rolling required each gun captain to choose 
his own instant for firing. 

By far the most interesting part of the system, in its relation 
to modern gunnery, is the instrument which Kennish invented for 
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directing the fire. This device, which corresponds to our director 
or directorscope, Kennish named the “ marine theodolite.” (See 
Fig. 4.) It is worth noting that it included a telescope, fitted with 
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Fic. 4~-The Marine Theodolite, The Forerunner of the Modern 
Directorscope. 


crosswires. Mounted on the hammock netting at the fore part 
of the poop-deck this theodolite was used to measure both the 
bearing’ and the range of the enemy, and to indicate the proper 
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instant for firing. The range was obtained by measuring the 
depression angle to the enemy’s water-line, or the angle subtended 
by his masthead height, and consulting prepared tables. for the 
corresponding distance. Then the proper fire number was sent 
to the battery, where breast-pieces and quoins were set accordingly. 
The helm was conned by the officer at the theodolite until the 
enemy was on the exact bearing. Then, upon the stroke of a gong, 
every lanyard in the battery was pulled, and a whole broadside of 
32-pound shot would be on their way to land simultaneously at 
a single point on the enemy’s water-line. Hardly a chance of 
failure to penetrate under these conditions! 

In case of heavy rolling the theodolite was not used to show the 
instant for firing, because of the ballistic action of its pendulum, 
but was employed only for conning the helm. The range was 
measured by sextant angle, each gun-sight set for the corres- 
ponding “ fire,” and the pointer (who, in those days was the gun- 
captain) pulled his lanyard when his sight crossed the enemy’s 
water-line. In other wards, the system in a sea-way was director 
fire in train, pointer fire in elevation,—but firing “on the fly ” 
instead of “steady on the bull.” 

Kennish first put his plan into practice on board H. M. S. 
Hussar, at Bermuda, in 1829, when he scored 3 hits out of 
6 shots on a target 6 feet square at a range of 600 yards. Later, 
in H. M. S. Galatea, at Spithead, he met with even greater suc- 
cess. Upon a target of the same size, at the same range, a 10-gun 
salvo netted 7 hits. Then a 16-gun salvo completely destroyed 
the target, causing the captain of the Galatea to remark that 
“if a crow was standing on the target, its escape could only be 
attributed to a miracle.” This same officer strongly recommended 
the scheme to the Admiralty, in an official report, not forgetting 
to mention the hypothetical crow; and several other officers of 
high rank also endorsed the plan. But either a less progressive 
régime came into power in the Admiralty, or else the service at 
large laughed the idea into the discard as a method impracticable 
for battle; for the system was never put into general use. It 
serves to show, however, that in naval gunnery, as elsewhere under 
the sun, there is nothing new. 
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DISCUSSION 





Navy Yard Administration as a Problem in 
Industrial Engineering 


(SEE PAGE 509, WHOLE No. 206) 


Captain E. P. Jessop, U. S. Navy—When one composes himself and 
honestly attempts to evolve an answer to such a question as “ What is the 
matter with our navy yards?”, he generally comes to the conclusion that 
there is so much which should be changed that it would be better to let 
“sleeping dogs lie” than to attempt an answer, and this is, to a great 
extent, caused by the primary fact that any answer will surely hurt the 
feelings of all who are strong corps exponents. 

A recent article in these pages by a member of the construction corps 
manages to spread flaming darts of censure in various directions, many of 
them true, but many of them ill founded and therefore really dangerous. 

It will not do to assume, as is done by the writer, that a graduate of the 
Naval Academy is untrained in the experience which tends to fit him for 
the position of industrial manager or superintendent in a navy yard, and 
that a civilian of equal age is so trained. Far be it from me to start any- 
thing, but when one views the dismal failures of dozens of civilians who 
stepped into high places in various government departments, and when one 
studies the bills which confront the nation due to these failures, one is 
led to suspect that there is more to the subject than a recital of the school 
at which a manager has been trained, or a glorification of the record he 
has made in any particular line of endeavor. 

Several of the gentlemen who stepped to the front in the emergency, and 
who received the famous one dollar a year salary, had remarkable reputa- 
tions in particular lines of activity, as managers, and yet were dismal 
failures in government service. 

The Panama Canal stands, not as a monument to the civilians who were 
in control in the early stages of its construction, but as an example of the 
executive ability of the officers of the United States Army. 

It is also a fallacy to assume that all successful corporations have 
efficient management. The writer personally knows several of the largest 
whose management is several degrees below that of the New York Navy 
Yard for instance, and which still make money sufficient to satisfy the 
directors and stockholders, and are considered eminently successful. 

The hoary headed statement that a naval officer is not a business man 
would have died long since if the navy itself had not persisted in keeping 
it alive by repeated reiteration. Such modesty may be becoming, but it is 
sadly lacking in truth. 

The truth is that naval officers, under the conditions imposed by regula- 
tions and statute law, are in the main better business men for the govern- 
ment than civilians would be in like position, and it is only that we 
appreciate that we cannot step out into the world and expect to imme- 
diately know all about business methods which are foreign to our train- 
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ing, and which, to put it lightly, do not savor of a strict application of the 
golden rule, or the commandments, which causes our modesty. 

Organization is the art of arranging the personnel available so as to 
obtain the maximum standard output if the personnel does its expected 
work, 

Management is the art of stimulating and coordinating the effort of the 
personnel. 

Organization is mechanical, while management is eminently psycho- 
logical. Such being the case any walk of life which trains a man in both 
of these arts continuously from the day he enters school to the day when 
he has reached his full mental growth, must be one from which organizers 
and managers can be drawn if training is the criterion upon which to base 
such selection. Such a walk of life is that of the sea-going naval officer. 

From the day he enters the Naval Academy until the day when he steps 
on the bridge of a dreadnought as captain, he has been under training in 
organization and management. 

During this time he has gone through all the grades, and his apprentice- 
ship has been probably more intensive than in most other lines of endeavor. 

In one respect he has had training far beyond that afforded by any other 
occupation ; and that is in close association with men, and a daily example 
of applied psychology (the captain’s mast) to assist in applying the finish- 
ing touches to his managerial education. 

On board ship one is in constant touch with every one else on board, 
so much so as to make it difficult to keep one’s occasional irritability from 
creating discord and discontent throughout the ship, for in such close 
association mental telepathy really is present. To prevent trouble one 
must get the habit of seeing the other fellow’s side of things in a sympa- 
thetic and understanding manner, and what greater asset to the prospective 
manager can there be than such experience ? 

There is known to the writer no organization problem more exacting 
than the organization of the modern man-of-war, where in the last analysis 
the resulting effect must be that of automatic action where no two parts 
of the organization are in physical touch as it were, and yet team work 
must be perfect. 

We have the word of the efficiency experts who were sent on board 
ship by the Secretary of the Navy to make suggestions as to improvement 
in ship organization and management, that the modern battleship repre- 
sented the finest example of scientific management they had seen. An 
officer brought up in such an atmosphere must constantly absorb experi- 
ence in management with his daily work. 

Promptness, self-control, quick decision, ability to take responsibility, 
sympathetic understanding, organization, all are part of the day’s work on 
the modern man-of-war, and one may search far to find any other occupa- 
tion which approaches that of the naval officers in this regard. 

One mistake is constantly made in theoretical discussions of the manage- 
ment problem, and that is the weight usually assigned to two elements, 
i, e., technical training and practical training. Too much weight is usually 
given to the former, when the truth is that a practically trained man will 
frequently make a manager where the technically trained man without 
practical training seldom will. 
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Actual experience in the use of the output of an industrial plant would 
seem to be a requisite of the management of that plant if the output is to 
be kept practical and free from theoretical jimeracks. 

Who is there among us who does not remember our astonishment at the 
frailty and inefficiency of our ordnance when we first began to really work 
the guns to their capacity? 

Prior to the Spanish War we had not been able to really use the guns. 
Money for target practice was not forthcoming, and instructions from the 
Ordnance Bureau not to monkey with the apparatus which it furnished 
were the controlling reasons for this situation. When we were at last 
permitted to go to work the changes found necessary were stupendous, 
and were much delayed by the inability of the shore-going element to 
appreciate that their much-admired mechanism could be subject to so many 
ills as the practical man on board ship insisted they were. 

This brings us up to another fallacy which needs exploding. It is a 
habit of essayists to assume that the one place to learn practical things 
about industrial plants and their output is in those industrial plants. This 
is true only of those industrial plants which are distinctly manufacturing 
plants and it is distinctly not true of repair plants, in which latter category 
the navy yards must naturally fall. 

It is even not true of manufacturing plants where responsibility is 
accepted for the amount of service the output is supposed to give the 
consumer. 

The above-mentioned essayists assume that operating mechanism, engine 
driving, ship handling, or, in other words, the use of the output of industrial 
plants, teaches nothing of design and nothing of repair. They ignore 
entirely the fact that ships are not continuously within range of repair 
plants, and that ordinary service requirements impose on the officers and 
men of the ships a responsibility for carrying out the desires of those in 
authority regardless of casualties to ships and machinery. They forget 
that competition between ships forces constant studies in design and repair 
on these sea-going members of naval personnel, and that the reputations 
of the individuals of this personnel depend almost entirely on their atten- 
tion to these studies. 

They forget that the ingenuity necessary to reduce to a minimum failures 
in carrying out the desires of those who have the ordering of ship move- 
ments must increase immensely the ability of that same personnel to make 
suggestions, supervise, and make repairs to such equipment, and to assist 
in design looking to improvement in practical operation. 

They must be reminded that improvement in design is, more often than 
not, initiated and forced to adoption by these men who have to make the 
mechanism placed in their hands do the work for which it was built. 

One is naturally inclined to wonder if constructors had been more 
consistently sent on regular tours of sea duty, more or less as line officers 
are, whether we would have gone on from 1893 to 1909 designing ships 
whose hulls required from 40 to 60 per cent extra horsepower to drive 
them at a given speed. 

On this same line of thought it is noteworthy that the model tank is a 
practical, not a theoretical, proposition. It is the arrival at proper design, 
not by theory, but by practical trial. 
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There is yet another fallacy to be noted in Commander Reed’s paper, 
and which is more or less prevalent in nearly all such papers, and that is 
the assumption that there is an essential difference between handling 
civilians and handling enlisted personnel. 

It is true that civilian employees have affiliations in the form of unions 
which enlisted men have not, and it is true that, en masse, they form a 
problem a bit different from that of enlisted personnel, but. individually 
they are exactly the same and are just as responsive to treatment as the 
enlisted man. They can be made restive by improper handling, or they 
can be made contented and satisfied by proper handling. The human 
element is not changed one iota by the clothes they wear. As far as the 
union question is concerned I cannot see that any one is particularly suc- 
cessful in solving that part of the problem, and, due to his experience in 
rubbing shoulders on board ship with men, I cannot see but that the sea- 
going line officer has as good a chance as any one of success in this 
solution. 

I note the statement in Commander Reed’s paper that the Naval Academy 
graduate ranks in technical education just behind the junior in a high- 
grade engineering school. That statement is probably true as far as it 
goes, but if the Naval Academy lives up to its reason for being, that same 
graduate has so much more training in handling men, in executive ability, 
in self-control, in fact in all other things that go to make up a good 
executive, that he should to my mind be a much better risk on the average 
for an industrial plant to take than the average graduate of a high-grade 
engineering school. 

With regard to the selection of line officers for industrial jobs, or rather 
the stated lack of such selection, and the stated care in selection by other 
corps for such jobs, primarily that might be placed in the category of 
poor administration on the part of the line bureaus, rather than a demerit 
to the industrial ability of line officers, if such a lack of selection of line 
officers really seriously existed, but I cannot take the example set forth 
in the essayist’s paper as a true indication that such is really the case to a 
serious extent. ! 

I am, of course, not certain that the essayist’s example included the 
below-detailed case, but it is not without the bounds that it did. 

A young junior lieutenant came to one of our largest navy yards direct 
from sea for his first shore duty, he having been about six years con- 
tinuously on sea duty, two years as passed midshipman and four years as 
ensign and junior lieutenant. 

During this sea service he had spent the major part of his time on 
destroyers and the latter part of the time as senior engineer of a destroyer 
whose engine equipment was such as to make it a nightmare to try to keep 
her running. Due to the weakness of the engines this officer had spent 
quite a bit of his sea service at various industrial plants having repairs 
made, and due to his lack of rank his association was much closer with the 
foremen and mechanics at these various yards than might have been the 
case if his ship had been a battleship and his rank correspondingly higher. 

The responsibility which he carried at all times at sea for keeping his 
machinery running made him follow up his work with more zeal than 
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might have been the case if his machinery had always been dependable 
and the repairs were only minor. 

After a year as assistant outside superintendent he became outside 
superintendent, and no one who followed his work for the remainder of 
his tour on shore would have questioned a statement that he was every- 
thing that an outside superintendent could be desired to be. His ability 
to get work out of the civilian personnel was a direct result of his personal 
and close association, not only with his enlisted personnel on board ship, 
but with the employees of the various industrial plants where his vessel 
had had repairs made. His knowledge of repair work had been driven into 
him by the force of the necessity of keeping his machinery going in spite 
of obstacles which would have seemed almost insurmountable if viewed 
in the abstract, and it is this last experience which such essayists as the 
one under discussion constantly and one might say persistently ignore. 

To the uninitiated his selection, as a junior lieutenant on his first shore 
duty, as outside superintendent would seem as indefensible as it appears 
to have seemed to our essayist, but a better man could not have been 
found, and those who chose him knew it. 

One cannot say that because a naval officer has never been on duty 
at an industrial plant, he has never had any industrial experience. In- 
dustrial experience consists both of manufacture and use of equipment, 
and the latter is of more use as far as experience goes than the former. 
Every machine turned out by a manufacturing plant of reputation is pre- 
sumably perfect in that manufacturer’s eyes, but it is the individual who 
uses that equipment who knows how perfect it is and who can usually 
assist the manufacturer in making changes which add to its efficiency. 

There is an idea prevalent that sea-going officers take shore duty to loaf. 
Nothing is farther from the truth. 

Naval officers of standing are given their standing by the most severe 
critics in the world, their own cloth, and the one thing a proper naval 
officer covets above all others is the approbation of those of his cloth. 

A loafer is card-indexed by service opinion, and while tolerated on 
account of the difficulties in getting rid of him, yet as far as the service is 
concerned he is not wanted around, 

Shore duty for the sea-going officer is a necessity both on account of the 
mental staleness which becomes pronounced by too long continuance at 
sea due largely to the fact that one on board ship is always on duty and 
never away from his office and associates, but also to round out his 
experience in gaining a more intimate knowledge of the equipment which 
he uses, and to assist by his experience in improvement in that equipment. 
Seldom will it be found that an officer will try to get out of a good pro- 
fessional assignment on shore on account of the amount of work attached 
to it, and it will usually be found that the officer is desirous of taking the 
biggest job available regardless of its strenuosity. 

To relegate the sea-going officer to those assignments on shore which 
are just paper-work offices, haying nothing to be learned in them and 
where endeavor to excel would be out of place, seems to me to be almost 
immoral, and certainly such duty would dull the edge of the professional 
pride of most of us, and in a service where esprit is so essential it would 
surely work havoc. 
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Unfortunately, we have had one experience with the side-tracking of the 
line of the navy as far as shore duty is concerned, and our experience 
taught us that it was not only not efficient, but it was not even decently 
done. The writer can still remember calling on the engineer officer of a 
navy yard and finding him in a little room by himself with no clerk, no 
messenger, no files, and no authority, and yet that officer had had more 
years of industrial experience than any one else attached to the plant, was 
an engineer of excellent reputation in the service and of great experience, 
and as far as I could see his one item of authority and duty left was to act 
as surveying officer for worn-out or obsolete material turned in from 
ships. Such a system could not but kill itself, which it fortunately did in 
short order, but we want no more of such squabbles. 

With regard to the assumed intolerance of the young line officer, 
especially toward his fellow of the staff corps. Intolerance is the mark of 
youth, whether of line, staff, or civilian. One does not change human 
nature by clothing it in various garbs. It can only be changed in this 
particular by the mellowing effect of years and experience. 

Certain kinds of experience have a quicker effect, however, than other 
kinds in this mellowing process, and I am willing to place seafaring up as 
a target to be shot at by any industrial experience as to relative mellowing 
effect. 

Apropos of that I was once in command of a ship in which some changes 
in quarters were being made. An approved blueprint of the changes was 
brought to me by a foreman in the construction department, and I sug- 
gested a change which made the cost one-half and naturally required much 
less time when time was a great element. The foreman returned from the 
planning superintendent with the word that if I wanted any change made 
I would have to see him. 

That young man was just 30 years old and had not yet reached the age 
where the mellowing process usually begins. It seems needless to say I 
did not see him and yet the changes were made. 

We cannot, therefore, admit that the young line officer is more super- 
ciliously inclined than his confrére of the staff corps of like age and 
experience, and in fact he may escape a little of that of his running-mate 
in the construction corps due to the fact that line officers are “not taken 
from the top of the class,” the young constructor therefore having farther 
to fall than the young line officer to reach the level of true perspective. 

That his training tends to make the young line officer “cock sure” and 
arrogant is another assumption which needs some discussion. 

The writer knows of no parallel in the industrial world to the constant 
repression under which the young line officer is trained, nor does he know 
any parallel in the industrial world to equal the constant observation and 
criticism to which the young line officer is subjected. That the young 
man learns early to take responsibility is quite another affair and not to be 
confused with “cock sureness” or arrogance. Experience in taking 
responsibility is one of the most necessary adjuncts to the training of 
youth, since it is only by feeling responsibility and practicing shouldering 
it that the acceptance of responsibility becomes not a thing to be dreaded, 
but the natural part of the business in hand; otherwise, we would all be 
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trained “buck passers,” of which commodity I think the staff corps own 
their full share if not more. 

There has been much argument with regard to the attitude of the line 
toward the staff, and it may be that this is just as opportune a time as any 
to try to state the line position on that subject. 

The line believes that at sea the staff officers are accepted on exact par 
with the line officers by the commanding officer and the executive and 
those others who from time to time have the ordering of things on board 
ship. The support they are given in their own particular work is usually 
greater than that accorded to the corresponding line officer, because the 
work of the staff corps is a specialty which the captain trusts his staff man 
to know better than himself, whereas the captain knows the line officer’s 
job, or thinks he does, from A to Z, and therefore he is not so easily 
satisfied. 

On shore the situation is a bit different in that the line knows, or thinks 
it knows, by antecedent probability, what would happen if the constructors 
got entire control of the shore plants, or in other words the non-seagoing 
element got entire control of the building and repairs to the equipment with 
which we sea-going element are going to attempt to beat the: enemy. 

Our ships, guns, and engines in ’98 were monuments to the iniquity of 
the corps system. We had the construction corps building our ships, the 
engineer corps build our engines, and a practical ordnance corps build our 
guns, for, while the officers in the Ornance Bureau were line officers, the 
bureau was a self-perpetuating closed organization with good press agents, 
but with little more consideration for the murmurings of the real sea-going 
element than that shown by the regularly organized corps. Who has 
observed the wounded bird effect of the Massachusetts class, with turrets 
trained abeam, and not said, “ From such as these Good Lord deliver us” ? 
Who of us of the requisite age but remembers the almost mathematical 
certainty with which we would drop a ship or two on even the shortest 
of cruises in those days when our whole battleship fleet could be counted 
on the fingers of one hand, and who of us has forgotten the deplorable 
conditions we unearthed in our ordnance the minute we began really to 
use the guns as they should be used? 

It must be borne in mind that I have not said all this was the fault of 
the individual corps who had charge of furnishing these various adjuncts 
of the fleet, but it was distinctly the fault of the corps system. Suspicion, 
jealousy, lack of knowledge of the other fellow’s work, no common 
objective, everything in fact to disrupt and nothing to build up a working 
naval organization as a whole is what we got from the corps system and 
the line therefore looks askance at the attempts to oust them from a posi- 
tion where their voices will have proper weight in the design, repair, and 
general up-keep of the weapons which are destined to be put in their 
hands in war to be used against the enemy, and where mistakes of equip- 
ment for which they are in no way responsible will be registered against 
them and not against those who would not listen. 

The line also remembers what happened in 1908-1909 and that has made 
them suspicious of any one who approaches them with fair words and 
promises while gently easing them toward the door. The line has always 
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admired the staff corps for their ability with both tongue and pen in dis- 
cussion, and is much in the same boat as the master mechanic who, at the 
end of a dressing-down administered rather vehemently and at some 
length by his chief, said, “ Well, chief, you talk better than I do.” You 
will have extreme difficulty in convincing the line they are not interested 
in the building and repair of the equipment they use to a much greater 
extent than any staff corps and to such an extent as to require them to 
keep a controlling hand on such building and repair, and you cannot con- 
vince them that the experience they gain by the use of this equipment is 
not an offset to their supposed lack of technical training. 

In fact, the line has never realized what terrible dubs they become, due 
to their sea-going habits. They have failed to appreciate that cruising 
about the world narrows them instead of broadening them; that handling 
men under circumstances where a slip or failure by one may mean disaster 
to many is not the right kind of training to teach the use of human 
material; that the operation of machinery teaches nothing of design, noth- 
ing of strength of materials, nothing of repair, and nothing to stimulate 
the ingenuity or the ability to suggest method. 

The writer notes with somewhat of a sinking feeling that the poor old 
commandant, schooled on the Seven Seas, known to kings and diplomats, 
doctors, lawyers, engineers, and literary folk the world over, to use the 
words of the drunk to one who had never had the D. T.’s, “ ain’t never felt 
nothin’, ain’t never seen nothin’, and don’t know nothin’.” 

Conversely, the writer must admit that he had never appreciated what 
a broadening influence is possessed by the drawing board and the mold 
loft, or the shipfitter’s shop overlooking Sand Street. 

However, this is a bit beside the mark. 

The writer does not believe that all line officers will make good industrial 
managers, just as he does not believe that all constructors would make 
good industrial managers, but he does believe that the training of the line 
officer has more in it to develop latent ability in organization and manage- 
ment than that of the constructor. 

This is, of course, only a personal opinion, but it is based on quite an 
extended experience on both the sea and shore end of this question. 

Mention has been made earlier in this paper of the troubles due to the 
corps system, and it is believed that therein lies the essence of the trouble 
in our navy yards. 

The construction, repair, and operation of equipment are much too 
closely allied and much too interdependent to permit the control of them 
by two separate organizations. 

Jealousy, suspicion of motive, recrimination, and downright obstruc- 
tion are the sure results of such an arrangement, and the consequent 
inefficiency cannot be avoided, and this without regard to the personalities 
involved. 

Such being the case, what is the remedy? 

Amalgamate the line and constructors, send constructors to sea as first 
lieutenants of ships, keep up the post-graduate schools, and our problem 
is a long way toward solution. 
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FRANCE 


France’s NAvAL OutLook.—So far as eloquence can contribute to the 
building up of sea power, the French naval outlook is eminently satis- 
factory, practical unanimity having been reached as to the fact that the 
republic needs a strong fleet, and has the industrial means of creating one 
in conformity with the new data revealed by the war. Outwardly a purely 
defensive policy is advocated, and yet, in the light of the lessons of the 
war, it would require, to be successfully carried out, something more than 
5000-ton scouts and destroyer and submarine flotillas. 

Whereas the British Navy of to-day makes up for the reduced number 
of vessels in commission by the superior quality of the battleships and 
cruisers that fly the White Ensign in distant waters, the Gallic Fleet has 
come down to four battleships in full commission, namely, Lorraine (flag- 
ship of Adml. de Bon), France, Courbet, Paris, the other three dread- 
noughts having only about two-thirds of their nominal complement, with- 
out scouts, and with only inferior destroyer flotillas! The 18,000-ton 
Voltaires and the 15,000-ton Patries are gradually going to rust and becom- 
ing unserviceable. Considerations of economy have just caused the Jus- 
tice—formerly the crack gunnery ship of the fleet—to be disarmed and 
to be replaced by the ancient-looking and hardly seaworthy 8000-ton 
DEntrecasteaux, that ploughs the sea with her terrible-looking ram at a 
rate of 11 knots in fair weather, as flagship of Admiral Laugier, head of 
La Division des Ecoles de I'Océan. On the other hand, a valuable per- 
sonnel of officers and men is being wasted in the keeping in commission 
of croiseurs-cuirassés of 10,000 to 14,000 tons, carrying nothing above 
76-inch weapons, and at the mercy of a single dreadnought, whilst some 
30 gunboats of 700 to 1200 tons, parading as avisos, sloops, or canonniéres, 
are swelling up the escadres de la Méditerranée—poussiere navale of the 
worst sort, essentially vulnerable and powerless, poor helpless spar- 
rows which one hawk would frighten away and disperse. There can be 
no power where there is neither speed nor calibers, or the relative invisi- 
bility and invulnerability of the submarine or of the swift aerial mosquito. 
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This is expensive make-believe, and nothing else; and no wonder many 
députés are of opinion that at this time of the day the republic is really 
sacrificing too much to the mere pleasure of jouer au marin. 

Growing dissatisfaction also is expressed with the shipbuilding policy, 
Outside of the narrow-minded maniacs of la jeune école, everyone now 
realizes the folly of losing the benefit of the 48,000,000 already invested in 
the hulls, armor, and motors of the half-completed Normandie, Flandre, 
Gascoyne, and Languedoc, especially since the lack of firmness and au- 
thority at the head makes it clear that some time will elapse before the 
cruiser program is taken in hand. The fifth unit of the quadruple- 
turret series, the Béarn, has just been launched at La Seyne, weighing 
14,400 tons, and having been built up to the main armor deck. It is to be 
used as a tank, and the republic will boast of the possession of the most 
expensive fuel receptacle in the world. The British Ansons, the construc- 
tion of which was given up, had not quite reached so advanced a stage, 
and it is fair to say that no other power, outside of France, would lightly 
discard powerful super-dreadnoughts of the Flandre and Normandie class, 
with over 14,000 tons of materials worked into them on the plea that some- 
thing better may be forthcoming in some five or six years hence.—The 
Naval and Military Record, Apr. 28, 1920. 


Frencu Navat Activiry.—Pending the Parliamentary debate that will 
decide the fate of the half-completed battleship program and of the 
naval policy of the republic, Minister Landry is making the utmost of the 
substantial credits placed at his disposal to safeguard the future, and in 
every manner pave the way for the plus grande marine frangaise de 
demain, and no wonder. France has been saved by the sea power of 
Great Britain, and from all sides timely warnings come to her that in 
the future, still more than in the past, she will need to rely on the sea for 
her prosperity and security, for the preservation of both her situation in 
Europe and of her colonial empire. Of this necessity the Paris Chambers, 
that are being kept fully alive to the trend of European events, are gettin; 
every day more convinced. It is well realized, in the light of circumstantia 
reports made by well-posted agents in Germany, that the naval eclipse of 
the Imperial Republic of Bocheland is to be only temporary. ‘‘ Where 
there is a will, there is a way.” Now, the one capital point the war has 
taught the Huns is that there can be no hope of revanche for them, 
and of Deutschland tiber alles save in songs, without some degree of 
supremacy in the air and at sea, and it is no longer a secret that, while 
improving their supercannon designs and aerial craft, their experts are 
perseveringly and methodically making headway with the preparation of 
the naval armament of to-morrow, and it is believed that the enormous 
capabilities of Boche yards and inland factories, added to help from Russia 
and from neutrals, would enable them to put to sea in a very few years 
highly-efficient piratical flotillas, without mentioning the battle fleet - 
have been allowed to keep, no doubt modest enough on paper, but that will 
serve to foster the naval spirit and undiminished maritime ambitions of 
Mittel Europa. Such possibilities France can, no more than England, 
afford to ignore. Outmatched by Bocheland in the matter of population 
and numerical army strength, her only asset of victory in the case of a 
single-handed conflict would be the command of the sea and the advantage 
of safe communications with her colonies. And, of course, German repre- 
sents for France the principal danger to be guarded against, as she is the 
only power in a position eventuaily to threaten the national existence of 
our republic. 

Similarly, Italy is likely to reveal herself as a formidable rival in the 
no distant future. The war, by giving her the uncontested mastery 0 
the Adriatic, has caused her to inherit the naval possibilities of the defunct 
Dual Monarchy, and made of Trieste and also of Genoa the chief ports 
of Central Europe. This coming economic prosperity will confer upon 
the peninsula the only asset which she lacked to attain naval greatness. 
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So, when is considered the go-ahead spirit of new Italy, it is safe to say 
that France will require to throw into the fray the whole of her assets 
and energy to win in the opening contest for Mediterranean supremacy. 

These considerations, outside of the avowed determination of France to 
maintain her traditional position as the premier continental power, justify 
the well-thought-out ensemble of measures which the active Minister of 
Marine has adopted with a view to bringing nearer the day of our effec- 
tive renovation. Personnel, bases, dockyards and gun factories, up-to- 
date armament, and all other factors not susceptible of improvization are 
being carefully looked after and calculated on a liberal basis, so as to 
remove all obstacles in the way of the realization of a first-class naval 
program. 

Despite the vehement criticisms of the partisans of economy, no reduc- 
tion is to be made in the personnel of officers de vaisseau, that was 
strengthened during the war by the addition of 330 capitaines de corvette 
and 200 aspirants and ensetgnes, nor will any diminution be made in the 
expenses devoted to the training of the 2200 active officers. The plea is 
that officers cannot be improvized, and that the cruiser and super-battle- 
cruiser squadrons of a few years hence must have trained crews ready to 
man them. The vital question of quality is not being overlooked: first, 
candidates to the Ecole Navale will have to satisfy hard physical tests and 
to be athletes, which is an innovation; and, second, bookish attainments 
and professional knowledge will have to be of a higher order than before, 
the war having shown the danger of improvized and untrained officers. 
Similarly, only the best class of seamen is to be kept in the service, and 
every effort is being made to add to the comfort of life on board, kinema 
appliances being part of the equipment of all craft of over 80 tons, and 
commanders receiving special allowances (some 2s. per man per week) 
intended for the well-being and entertainment of crews, either at sea or 
on shore. The lot of Mathurin has vastly improved since the Black Sea 
rebellion, and the number is steadily increasing of would-be recruits, 
which the navy is not in a position to welcome at the present moment for 
financial reasons. 

Fleet bases that have been improved in some respects during the war 
are receiving further improvements with a view to enabling them to accom- 
modate ships up to 300 meters length. Havre, St. Nazaire, Bordeaux, and 
Marseilles are all being considerably enlarged, and being fitted as auxiliary 
bases. New constructional facilities are being provided; the easy and 
quick transportation of Lorraine steel to the powerful Brittany arsenals 
is to be assured a few months hence, whilst constructional experiments 
with new types of hulls, of armor, of defensive devices, and guns are 
proceeding at Lorient, Ruelle, and Toulon. With the collaboration of Air 
Minister Flandin, the Toulon-Bizerta route, with a repairing base in Cor- 
sica, is being organized with trained pilots and reliable machines, and 
further developments are awaited that will place firmly in French hands 
the air command of the Western Mediterranean. 

Whilst the French Navy may claim to have achieved some degree of 
superiority over all comers in the ballistic line, it lacks practical experience 
in the construction of modern cruisers, a sort of asset that is so over- 
whelmingly on the British side. Gallic constructors are second to none in 
theoretical attainments, no doubt, but the history of French naval archi- 
tecture amply demonstrates that practice is necessary to give full value to 
paper calculations. Hence the importance of the studies and comparative 
experiments to be made in the war prizes Kolberg and Novara, through 
which Paris experts will gain some of the experience acquired by the Ger- 
man and Austrian constructional departments, especially as it has been de- 
cided to prepare, in addition to the 5200-ton éclaireur of the Leygues pro- 
gram, an alternative design reproducing some of the points admired in the 
British Hawkins and in the projected ocean scouts of America. Studies 
are also being made of fast seaplane-carrier designs, the porte-avions of 
the Bapaume class now attached to the Charlier battle fleet having proved 
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too small and too slow for aviation duties. At the same time, only short 
seaplanes, suitable for scouting and fire control, are to be carried on board. 
Heavy bombardment and long-range scouting machines will have Corsica 
and Bizerta as headquarters and train for their eventual duties in co- 
operation with the dreadnought squadron and “flotillas. Moreover, the 
Paris Admiralty is closely watching the development of ultra-rapid 
hydroglisseurs, now being tested in the Middle Sea, that promise to be 
fair weather scouts of exceptional worth—The Naval and Military 
Record, May 5, 1920. 


GREAT BRITAIN 


Tue ANGLO-AMERICAN Navies.—There is a general consensus of opinion 
in this country that it would be ridiculous to attempt a rivalry with the 
United States in warship building. Whether time will alter this view has 
yet to be seen, but it is made plain by the absence of a program this 
year that it represents the official policy. On the other side of the Atlan- 
tic, a member of the House of Representatives has just been explaining 
to his countrymen what the exact situation with regard to the Anglo- 
American Fleets will be when vessels now in hand are completed. The 
situation has not hitherto been explained clearly in America, and it is 
just as well that it should be realized on both sides of the Atlantic. The 
figures given by Mr. Britten are very fair, and will bear the test of exami- 
nation, but in his deductions therefrom he assumes that we shall not put 
in hand any new ships between now and 1923, and also that the Americans 
will complete all their new ships in a period which they have not always 
attained in the past, and which will be increasingly difficult to keep to in 
the future. It has been said more than once in The Army and Navy 
Gazette that it is no business of ours if America wants to have a supreme 
navy. Each nation must decide for itself what degree of protection it 
will provide, and a power with a long seaboard on two oceans has a corre- 
spondingly greater need for snips. But just as we do not question Amer- 
ica’s right to add to her navy, so we cannot for a moment admit her right 
to question what we may decide to be essential for us, to whom sea- 
power is more vital than to anybody, and Mr. Britten’s remark quoted 
below about our bonded indebtedness—incurred as much in protecting 
Americans from tyrannical aggression as ourselves—is neither generous 
nor just. In order that the facts he has brought together may be better 
appreciated, it is as well to summarize them herewith: 

“During 1916 to 1918 the United States has made tremendous strides 
in battleship authorizations, with the result that 1923 will see the American 
Navy the predominant naval power of the world, and capable of defeating 
the navies of any three nations combined, excepting Great Britain. 

“ Beginning with the North Dakota, Delaware and Utah (leaving out 
the South Carolina and Michigan because of their lizht tonnage, although 
they carry eight big guns), I find that we have 33 battleships and battle 
cruisers built and building, all of which will be available for service in 
1923, while Great Britain has 35 first line ships of the same character, thus 
giving Great Britain an advantage of two ships, which we immediately 
offset by greater tonnage, bigger guns, superior muzzle velocity, heavier 
armor and more modern construction. The American ships have a total 
tonnage of 1,118,650 tons, against the British 884,100 tons, showing 
superiority of 234,550 tons, or an advantage of 8,638 tons per ship. In 
average speed of all vessels we are practically the same, showing a frac- 
tion less than 23.7 knots average per ship. In main batteries we have 
340 guns to 314 for the British, with an average of 10.3 biz guns per ship, 
to the British 8.97 guns per ship, while our guns will average 141% inch, 
against the British 1324 inch, and this would appear to give us a tremen- 
dous advantage in weight of steel thrown by one broadside, when we will 
hurl 548,400 pounds against 452,000 pounds by all British big guns. Our 
ships will average 16,618 pounds of projectiles against 12,914 pounds for a 
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British broadside of main guns; thus our ships will throw 3704 pounds 
more steel than the British, ship for ship, or 28.7 per cent superiority.’ 

Comparing the secondary batteries, Mr. Britten says, “Our navy has 
the greater advantage. Our 404 guns in this class average 5.4 inch cali- 
ber against the British 526 guns with an average of 4.9 inch, showing our 
guns to average larger in caliber and power, throwing 40,158-pound pro- 
jectiles, against 32,080 for the British secondary battery, which means that 
our ships will average 1216%4 pounds against 916% pounds for the British), 
or more than 33 per cent to our navy’s advantage. Great Britain has 350 
destroyers built and building” (continues Mr. Britten), “while we have 
322, but ours are larger, faster and more modern, and it is not unreason- 
able to assume our superiority in destroyers is even greater than in first 
line battleships and cruisers. In submarines England has 150 built or 
building, and we have 150 built or building. Great Britain has but one 
superdreadnought of the Hood type, of 41,200 tons displacement, with a 
31-knot speed, carrying eizht 15-inch guns; which is in no direction the 
equal of our /ndiana type of superdreadnought of 43,200 tons, 23-knot 
speed, carrying twelve 16-inch guns. 

“During the past twelve months Great Britain has dispered the material 
of at least one sister ship of the Hood class in the interest of economy, 
and I maintain that until she can pay interest on her bonded indebtedness, 
at least to her bonded creditors, she would not be justified in going ahead 
with a costly competitive battleship program, and particularly so not 
with us, when she realizes fully that we have no designs upon anything 
she may have. While the pride of Britain may be hurt by her slide into 
second place among the naval powers, she certainly cannot hope to suc- 
cessfully compete against us if we are really determined to take the place 
we are entitled to on the seas as the world’s foremost nation, and where 
American commerce can receive the protection it failed to get prior to 
our entrance into the World War.” In conclusion Mr. Britten declares: 
“The phrase, ‘the freedom of the seas,’ will mean just exactly what it 
says, and our supremacy thereon will never justify the control and regula- 
tion of the commerce of all nations merely because we have the power to 
do so, as Britain has done in the past, much to our disappointment and, 
at times, humiliation.”"—The Army and Navy Gazette, May 15, 1920. 


SUBMARINES AND Future NAvAL WARFARE.—The submersible commerce 
destroyer would continue to be of small dimensions, such as might easily 
carry four 6-inch guiis. Concerted attack on trade vessels, in widely 
separated areas, should be guarded against, and trade vessels must either 
go under water or else move in convoy. The former method was not 
very feasible, and the latter would have to be the principal measure of 
defence. 

“Speaking generally on submarine warfare, the lecturer thought that 
the advantages of the submerged ship were not likely, within ten years, 
to be so great as those enjoyed by the U-boats in 1914-16; and if methods 
of detection and under-water defence made normal advances, the tactical 
advantages of the submerged ship over the armed surface ship might in the 
near future be less than in 1919. Strategically, the advantages of sub- 
mersion were great, and as constructional difficulties were overcome and 
it became possible to apply submersion to additional classes of ships with- 
out sacrificing other essential qualities, the strategic influence of submer- 
sible ships would increase to a corfesponding degree. Whilst it would 
not pay to submerse the battle fighting ship, there were other classes of 
vessel in which submersion would be advantageous. Cruisers intended for 
observation work off enemy forts, or for watching enemy fleets, must be 
of the submarine type. Cruisers employed on screening and scouting 
duties, working with a fleet, will be of aerial and surface types, in 
co-operation. The commercial destroyer will be of the submarine type, 
whilst cruisers employed against these raiders must be of aerial and sub- 
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marine types, working in conjunction. The submersible minelayer would 
be useful in warfare against powers whose geographical position was such 
that inshore mine-laying would be profitable. For fleet action purposes 
the torpedo-carrying submarine will only be of marked use for covering 
the retreat of a defeated fleet. 

“ After the discussion of the paper, the Chairman, Admiral Sir Doveton 
Sturdee, indicated his agreement with the view that the submersible battle- 
ship was impracticable, as, with increasing size, the submarine became 
correspondingly more vulnerable. He also emphasized the importance of 
aircraft for reconnaissance and convoy work.” (Lieutenant W. S. King- 
Hall, R. N., Lecture before the Royal United Service Institute, April 7, 
1920; The Times, Apr. 8, 1920. J column.)—The Technical Review, 
Apr. 27, 1920. 


BrittsH Navat Starr.—The barony conferred upon Sir Rosslyn Wemyss 
was gazetted by the name, style, and title of Baron Wester Wemyss, of 
Wemyss, in the County of Fife. On October 16th, replying for the navy at 
the Cutlers’ Feast at Shefheld, Lord Wester Wemyss defended himself and 
the Admiralty against criticisms in the press. Regarding the Admiralty, he 
said: “There is but one field of naval operations extending over all the 
world, namely, the sea. Moreover, by that immemorial tradition which 
obtains in alt navies of the world, the naval commander-in-chief with his 
staff goes into action at the head of his forces. Thus it is impossible for a 
naval commander-in-chief afloat to be the center whence the strategical 
direction of naval war radiates. The result is that the Board of Admiralty, 
located in London, is necessarily the center whence radiate the executive 
orders as regards operations and movements of ships, and it exercises, as far 
as the navy is concerned, many of the functions of the military commander- 
in-chief in the field. These conditions necessitate a large and efficient staff 
organization. At the commencement of the war this, I am afraid, was 
lamentably inadequate, and it is only now that, with hard experience to 
guide us, we have reached a point when it can be truly said that there 
exists an efficient and admirable naval staff.”—Journal of Royal United 
Institute, February, 1920. 


Nava Prize Money Distrisution.—The commanders-in-chief of the 
Grand Fleet will each receive a thousand shares, or £2500; other com- 
manders-in-chief, 850 shares, or £2125, if admirals; 750, or £1875, if vice- 
admirals, and 600, or £1500, if rear admirals. A vice-admiral will receive 
£1000; a rear admiral, £750; commodores vary from £1500, in the rare 
case of a commander-in-chief, to £400, with three intermediate graduations; 
and a captain in command will receive £400, £325, or £250, according to his 
position on the list of captains. A commander may receive from £150 to 
£75, a lieutenant about half as much, and so on down to £25 for a mid- 
shipman, or chief petty officer, £20 for a naval cadet or petty officer, £12 10s. 
for an able seaman, £7 10s. for a boy, and lastly, £5 for supernumeraries 
and the canteen staff.—United Service Gazette, May 6, 1920. 


CurrENT TENDENCIES IN NavaL Desicn.—Of the many warships now 
under construction in the United States, the six battleships of the 
Massachusetts class are, in some respects, the most remarkable. Con- 
cerning the new battle cruisers, we may say, without risk of offending 
American susceptibilities, that they are slightly enlarged copies of H. M.S. 
Hood. Their bulge protection, however, is complete, instead of only partial, 
as in the British prototype; they are to steam at 33% knots, as against the 
Hood’s 31 knots; their 16-inch guns fire a projectile of 2100 pounds, com- 
pared with the 1920-pound projectile of the Hood’s 15-inch weapons; and 
their secondary armament of sixteen 6-inch quick-firing guns is superior 
in numbers and weight of fire. But, generally speaking, they present no 
novel features. It is otherwise with the battleships, which are distinctively 
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American in conception. The comparison, given elsewhere, of their design 
with that of the Hood brings out very clearly the great forfeiture of 
offensive and defensive power which high speeds involve. It will, no doubt, 
be urged that comparisons between warships of fundamentally different 
type are misleading, that for the tactical functions which the Hood is 
designed to perform, high speed is a sine qué non. On the other. hand, 
it is open to question whether the value of speed—tactically, if not 
strategically—has not been exaggerated. War experience has done much 
to modify naval views on this subject, as may be gathered from various 
passages in Lord Jellicoe’s book, from the remarks made by Captain 
Sir Edward Chatfield at the Institution of Naval Architects last month, 
and from the writings and utterances of other distinguished officers. 
Captain Chatfield’s words are particularly significant, for this officer, who 
served as flag captain to Admiral Beatty throughout the war and took 
part in every major engagement with the exception of the Falklands 
battle, is exceptionally well versed in modern tactics. Discussing the 
qualities of the Hood, he declared that those who had fought at sea had 
not found speed to be the most important feature in a warship. The 
main idea underlying superior speed was that it enabled the captain of 
the ship possessing it to choose the fighting range, but “that assertion 
is far from being true.” Those who had been engaged in naval warfare 
knew, he continued, that the fighting range was largely determined by the 
weather. If the range of visibility was only 10,000 yards, it was useless to 
possess the speed and gun-power to enable the action to be fought at a 
range of 25,000 yards. “That case had happened over and over again.” 
There could be no doubt, he added, that if new warships were to be de- 
ed to-day, British naval officers, at least, would not design another 
ood. 

If we rule out the British 18-inch gun, which is no longer mounted in 
any ship, the 16-inch 50-caliber weapon with which the Massachusetts and 
her sisters are to be armed must be considered the most powerful naval 
gun of the present day. Except that the projectile weighs 2100 pounds, 
and the muzzle energy developed is about 115,000 foot-tons, nothing is 
known of the ballistics of this piece. Provided, however, that the mount- 
ings permit of the requisite elevation, it should certainly be able to outrange 
both the 14-inch and 15-inch pieces carried by contemporary battle-cruisers, 
and in that case the superior speed of the latter would be useless except 
as a means of escape from the crushing salvos of the slower ship. And 
when all is said, capital ships, be they battleships or battle-cruisers, are 
primarily built to fight, not to fly. There are indications that the naval 
world is readjusting its ideas as to relative values of armament, armor, 
and speed. We have lately heard more than one authority recant his pre- 
war belief in the supreme value of speed. Naval opinion, both here and 
in the United States, appears to be crystallizing in favor of an ideal type 
of capital ship comparatively moderate in speed, and, therefore, mutatis 
mutandis, in displacement, but embodying the maximum degree of hitting 
and resisting power possible within the limits of that displacement. That 
we shall ever revert to the displacements of the pre-dreadnought era is 
practically out of the question, for big guns and thick armor necessitate 
generous dimensions, quite apart from the increase due to high speed. 
But it is possible that the capital ships designed a few years hence will be 
considerably smaller than either the Massachusetts or the Hood. If it be 
true that the leading authorities on both sides of the Atlantic have come 
to the conclusion that high speed is not a prime tactical necessity, and 
that its possession in no way compensates for inferiority in armament or 
protection, the way is already open for a large decrease in the size of cap- 
ital ships. At the same time, we are not over confident that the opportunity 
will be seized. The constructor, encouraged by the naval officer, will 
assuredly be tempted to turn the weight saved by reduced engine power to 
account in some other direction rather than content himself: with a smaller 
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ship. He will go on adding to the number and caliber of the guns, or to 
both, and to the thickness of the armor protection, until the margin of 
surplus weight is quite swallowed up and a ship larger than ever results, 
And when that stage is reached it is possible that high speeds may again 
come into favor, in which case a further huge jump in dimensions will 
become inevitable. 

We would like to add a word of protest against the practice of com- 
paring the resisting qualities of pre-war British and German capital ships 
to the exclusion of other features. It is true that the German ships were 
better able to withstand punishment, above and below water, than our own, 
but the cause of this discrepancy was strategical rather than technical. 
Germany as has since been admitted, planned her ships mainly, if not solely, 
for the’ purpose of fighting a North Sea campaign. ‘They were never 
designed to make long cruises or to accept battle in waters remote from 
the German Bight. They were, in effect, very large coastal ironclads, in 
designing which it was not necessary to waste much space on living accomo- 
dation, since their officers and men were intended to spend most of their 
time ashore, and an unusually large percentage of displacementt and area 
could therefore be devoted to armament and protection. Our ships on 
the contrary, were designed in accordance with the navy’s immemorial 
tradition of ability to cruise and fight in any quarter of the navigable globe, 
Consequently the factors of habitability, hygiene, and comfort could not 
be ignored, as, broadly speaking, they had been in the case of German 
ships.—The Engineer, April 23, 1920. 


New British AirsHip.—Airship R-8o, built for the Admiralty, will 
be launched here in two or three weeks. She embodies the latest im- 
provements in aircraft design, and it is stated that she could fly across 
the Atlantic with ease. 

The vessel is 535 feet in length and 70 feet wide. Her lifting power is 
38 tons. Four engines, each of 240 horsepower, will give her a maximum 
speed of 65 miles an hour. She will carry a crew of fifteen. Originally 
intended for war purposes, the gun platforms and fighting paraphernalia 
have been discarded that more accommodation may be provided for pas- 
sengers. She may be used to carry tourists over the battlefields of France 
and Flanders.—The New York Times, June 4, 1920. 


New Torpepo-PLANes.—It was announced in November that trials had 
been carried out successfully with a new type of torpedo-plane, a develop- 
ment of that first employed by the British Navy in operations against the 
Turks in the Sea of Marmora in 1915. These planes each carry two 
15-inch torpedoes. Asked on November 18, whether it was proposed by 
the Air Ministry to encourage the development of flying-boats as distinct 
from seaplanes, Captain Guest, who replied for the government, said that 
the reply was in the affirmative. Three different types of experimental 
boat seaplanes were on order, and one of the prizes in the British Aircraft 
Competition for 1920 was for a boat or float seaplane.—Journal of the 
Royal United Service Institution, Feb., 1920. 


CoNVERSION OF GUNBOATS INTO CARGO STEAMERS.—Eight gunboats of the 
Kil class are now being converted into cargo steamers by J. Samuel White 
and Co., Limited, East Cowes, I. W. Their names are the Kilmelford, 
proecapy Kilmuckridge, Kildavin, Kilmead, Kilmallock, Kilmore, Kil- 

The majority of these vessels were built by Smith’s Dock Company 

wo NM iddiesbrouth, and their dimensions are, generally, as follows: Length 

re a perpendiculars, 170 feet; beam, 20 feet 10 inches; and depth 
moulded, 16 feet 6 inches. 

The conversion is being carried out in compliance with British Corpora- 
tion Rules, Class B. S., and the work includes the straightening of the 
stem—the boats are double-enders—and the building of a forecastle. All 
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are equipped with two boilers. The forward one has to be removed and 
the space adapted to a cargo hold. The existing triple-expansion engine 
will remain in its original position and will give a speed of about. 10 knots. 

The conversion allows for a deadweight capacity, including bunkers, of 
650 tons, of which the coal bunker capacity is to be 80 tons. The forward 
cargo hold is to have a capacity of 23,000 cubic feet with a cargo hatch 
38 feet by 19 feet, and the after cargo hold 5900 cubic feet with a cargo 
hatch of 22 feet by 11 feet. Two steel masts are to be fitted to each boat 
and a wood derrick having a 3-ton lift is to be placed at each mast. A 
cargo winch, 6 inches by 10 inches, will be fitted at each hatch. 

Accommodation has to be provided for 19 officers and men in each ship. 
The crew will be berthed under the forecastle, and the side plating amid- 
ships will be extended to enclose the bridge space, where accommoda- 
tion will be provided for the officers on the main deck, while the chart 
and wheel-house will be on the bridge deck. From start to finish the 
work of conversion will average about two months for each ship.—The 
Engineer, May 14, 1920. 


TriAL Trip or THE Motor TANKER “ NARRAGANSETT.”—The motor ship 
Narragansett, which has just been completed for the Anglo-American Oil 
Company by Vickers, Limited, of Barrow-in-Furness, ran successful sea 
trials off the Mersey on Tuesday last. The Narragansett is a well-equipped 
oil tanker of the following dimensions: Length between perpendiculars 
425 feet, breadth 56 feet 8 inches, and moulded depth to upper deck 33 feet. 
She has a short forecastle, officers’ accommodation amidships, and engi- 
neers’ accommodation in the poop, the main engines being placed right aft. 
Built on the Isherwood system of longitudinal framing, and to the highest 
class at Lloyds’, the vessel has been designed to carry a total deadweizht 
of 10,500 tons on a 26-foot draught-of water at a speed of 10% knots. 
Her cargo-carrying capacity is about 9450 tons of oil of 0.90 specific 
gravity, and for power and bunker steaming purposes 750 tons of oil fuel 
can be carried in tanks placed fore and aft, so that they may be utilized 
for triming purposes. 

The Narragansett is the first oil-engined vessel to be owned by the 
Anglo-American Oil Company, and the first ship fitted by Vickers Limited 
with their solid injection type of oil engine, designed wholly for com- 
mercial purposes. Judging by the results of the sea trials, which were in 
every way successful, the makers are to be congratulated, and have proved 
that solid injection of fuel as applied to oil engines acting on the four- 
cycle principle can be designed to suit mercantile work as successfully 
and economically as any other system of fuel injection now on the market. 
The use to which cast iron has been put for all the main castings, and the 
massive construction of the engines in general, are noticeable features of 
the design. The vessel is propelled by twin screws, the two sets of engines 
fitted each consisting of six cylinders, arranged in two groups of three, 
the common diameters of the cylinders being 2414 inches and the stroke 
39 inches. Each set is rated at 1250 brake horsepower at 118 revolutions 
per minute. 

Fuel injection is effected by means of a small four-throw pump placed 
to the left of the central position in the center of the engine, and driven 
by gearinz off the cam-shaft drive. The oil is delivered at a pressure of 
4000 pounds to the fuel-injection valves placed on the cylinder head in 
between the air inlet and exhaust valves, and enters the combustion space 
at a pressure of from 450 to 500 pounds, depending on the power being 
developed by the engine. The fuel-injection valve is driven by bell crank 
levers and push rod, spring controlled, off the cam shaft, placed at the 
top and front of the engines. The air inlet and exhaust valves are simi- 
larly driven off the same cam shaft. Lever gear is provided, operated 
from the starting platform, to cut out any fuel injection valves separately, 
and also to alter the timing and period of injection, thus controlling the 
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power developed. The air-inlet valves each take their suction from a 
short vertical standpipe, closed in at the top and fitted with a suitable num- 
ber of narrow slots. The exhaust from the cylinders is led into a common 
pipe~-ane for each set of engines—suitably lagged and then passes up the 
unnel. 

In the Vickers solid injection oil engine no compressed air is required 
for the combustion of the fuel, but for maneuvering purposes compressed 
air has to be employed, and a vertical steam-driven Brotherhood air com- 
pressor has been fitted which delivers air at 600 pounds pressure, to a 
reservoir of ten steel bottles placed horizontally in the after end of the 
engine-room. On the cam shaft are mounted the cams in pairs, giving 
ahead and astern motions. Immediately above the cam shaft runs another 
shaft along the front of the engine, carrying the fulcrum levers driven 
off the cam shaft. These fulcrum levers are mounted excentrically on the 


shaft, so that by partial rotation of the shaft the levers of the inlet and . 


exhaust valves can be lifted clear of the cams. Reversing the engine is 
effected by a second motor operated by compressed air and fitted with a 
dashpot cylinder containing oil. This motor rotates the fulcrum lever 
shaft, thus lifting the lever clear of the cam, and a further movement of 
the reversing lever slides the cam shaft in a fore and aft direction, thus 
bringing the astern cams into operation, when the fulcrum levers are 
lowered, and astern motion ensues. A small hand pump is provided for 
reversing the engine by hand, The first movement of the starting wheel 
controlling the compressed-air supply to the cylinders puts compressed air 
into all the cylinders; further movement of this wheel cuts off the air 
to the cylinders in pairs, and puts oil into the injection valves until all 
the fuel-injection valves are receiving oil and the air supply is cut off. 
The maneuvering qualities of the engines were fully tried coming round 
from Barrow to Liverpool and during the trials, the average time from 
ahead to astern being about 10 seconds and from stop to astern about 8 
seconds. It will be seen that a considerable duty is thrown on the air- 
compressor pump to keep the air bottles supplied while the engines are 
being maneuvered. The engines have been run at as slow a rate as from 
40 to 45 revolutions per minute, and probably this rate can be still further 
reduced if desired. 

A sister ship, the Seminole, is now being built by Vickers Limited for 
the same owners.—The Engineer, May 14, 1920. 


AUSTRALIAN SHIPPING Proyects.—If the plans of the Australian Govern- 
ment are carried out, in a few years’ time the Commonwealth will have 
become a great shipowning community. The present intention is to order 
a dozen large liners, to be built and equipped in Australia, for maintain- 
ing a passenger and cargo service with the United Kingdom. Private 
firms also are planning a substantial increase in their tonnage, the Aus- 
tralian shipbuilding yards are being rapidly developed, and a project is 
on foot to make Sydney the largest coal and oil bunkering depot in the 
world. Apart from the economic benefit that the empire as a whole would 
derive from the creation of a great Australian mercantile marine, such 
a fleet would inevitably give a powerful impetus to the cause of Imperial 
defence. The Australian people’s concern for the protection of the ocean 
routes will increase in proportion to the growth of their maritime interests, 
and once in possession of a great shipping industry they will need no 
urging to make adequate provision for its safety. Already, therefore, 
we may be in sight of a natural and logical solution to the problem of 
empire naval defence—The Naval and Military Record, April 28, 1920. 


THE AusTRALIAN Navy.—The arrival of the Anzac and the five destroyers 
given to Australia by the Imperial Government has appreciably increased 
the striking power and efficiency of her torpedo flotillas. As compared 
with the six improved “ River” class vessels of 26 knots, one 4-inch gun, 
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and three 18-inch tubes, the new Admiralty “S” type of 36 knots, three 
4-inch guns, and six 21-inch tubes, show an immense advance, and are 
altogether much more effective units of naval strength. With the cruisers 
she had already obtained before war began, the submarines of.the “J” 
type which we have given her, and the useful series of auxiliaries, Aus- 
tralia has now, so far as material is concerned, the makings of a fine little 
fleet. It is up to her ministers to see that the advantage thus obtained 
is not wasted. The present, of course, is a difficult time to deal with— 
a period of transition, when the lines of future policy are not easy to 
determine. According to a cablegram, Commodore Glossop, who has just 
relinquished control of the dockyard at Sydney, is reported to have said 
that the Australian Navy is being starved as regards money, bases, ships 
and crews, as the government is marking time pending consultation with 
the Admiralty on Lord Jellicoe’s report. It should be remembered, how- 
ever, that the British Admiralty has itself hardly yet formulated a fixed 
naval policy, and it is small blame to the Australians if they have not 
been able to do so, but they should take steps, nevertheless, to ensure that 
the existing fleet does not deteriorate while one is being thought out— 
The Army and Navy Gazette, May 1, 1920. 


JAPAN 


JapANESE ALARM AT AMERICA’s NAvy.—A paradox of peace is seen in 
“America’s inordinate naval ambition” »by some Japanese newspapers, 
which point out that even now America is the greatest naval power in 
the world next to Great Britain. It seems strange to the Tokyo Taisho 
Nichi-nichi that the country which took the lead in advocating the League 
of Nations and reduction of armaments “ should tend to evince a chauvin- 
ism which is, to all intents and purposes, anachronistic.” But at the same 
time this journal relates that President Wilson, regarded by himself and 
by others as “the prime protagonist of the world’s peace,” sent a telegram 
to his country from Paris during the Peace Conference “ urging the carry- 
ing out of the second naval extension program of America, because if 
it miscarried it would weaken the position of the American delegates at 
the Peace Conference.” In view of this fact, Japan thinks that “it is 
perhaps foolish to wonder at the navalism of America.” The authority 
of the League of Nations has not only been lessened by the non-participa- 
tion of America, but her navalism is a factor “ positively destructive of 
that international arrangement,” according to this newspaper, which 
proceeds: 

“If militaristic egotism appeals to Americans, they are perfectly at 
liberty to adopt it, but it they think that military demonstrations are the 
shortest cut to the world’s peace, they will be egregiously mistaken. It 
will be recalled that when Mr. Churchill, then First Lord of the Admiralty, 
proposed a naval holiday, this was not accepted by Germany, and that it 
only led to a keener competition in naval armaments. A similar taste of 
affairs is now to be repeated between America and the other Powers.” 

Having “ wheedled” the powers into restricting their own armaments, 
this Japanese journal goes on to say, America is “ assuming the position of 
an international outlaw,” and it wonders what the feeling of the powers 
is with regard to the present attitude of America, for— 

“It goes without saying that, if the present state of affairs continues, the 
powers will no longer apply themselves to the consummation of the League 
of Nations. Will they not try to secede from it immediately on the lapse 
of two years’ term? Will the League not become so utterly futile that 
the powers need not take any particular trouble to secede from it? Will 
it be possible for us to remain indifferent in the face of unrestrained anti- 
Japanese movements on the other side of the Pacific and extravagant utter- 
ances of some Senators, which often amount to a challenge, and the naval 
program of America, the objective of which is the Pacific? 
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“We are prepared to support the reduction of armaments and the 
League of Nations from the depth of our heart, but in view of the above- 
mentioned circumstances, does it not appear that in the case of an emer- 
gency we shall find ourselves prevented by the League of Nations from 
taking defensive measures? If, as we think, such an impression is not 
unnatural, it may reasonably be assumed that it is shared by the other 
powers.” 

Duplicity i is charged against America also by the Tokyo Yorodzu, which 
says that “while on one hand America is urging pacifism, on the other 
she is steadily extending her armaments,” and it questions what America’s 
intentions are. If her real intention is to “menace oriental countries, her 
lip’ pacifism is, it may be concluded, a means of deceiving the world.” 
Russia once advocated a Peace Council and then greatly increased her 
armament, and the Yorodzu wonders whether America is following in 
her footsteps. It believes the Japanese Peace Society should demand that 
the Peace Society of America start a movement to check America’s naval 
extension. If America abates naval expansion the Japanese Navy should 
do likewise, and “if this is done the Japanese people will be relieved of 
a burden and there will be everlasting peace in the Pacific.” But— 

“As America devotes the gigantic sum of 1,100,000,000 yen to enlarge 
her Pacific squadron, Japan is compelled, limited as her financial resources 
are, to spend 860,000,000 yen on naval aggrandizement. If America does 
not expand her navy, the extension of the Japanese Navy is of no use 
It is because of the American ménace that Japan is compelled to enhance 
her naval strength at the cost of increasing taxes under which the people 
are miserably laboring. If the Japanese pacifists succeed in having the 
armaments of Japan and America limited by cooperation with their con- 
fréres in America, it will mean not only added happiness to the two 
peoples, but something more. 

“The ex-Kaiser, generally regarded as an incarnation of militarism, 
spoke of pacifism for over thirty years following his accession, and thus 
concealed his ambitions. It was much like Taira-no-Kiyomori, who wore 
a priest’s robe over his military armor. Pacifism on the surface cannot 
deceive the world, which will surely detect militarism beneath. It goes 
without saying that lip pacifism cannot insure the real peace of the world. 
We earnestly hope that the Japanese Peace Society will rise to the occa- 
sion and approach the Peace Society of America to cooperate for the 
restriction of Japanese and American armaments in the Pacific.” 

The Tokyo Yamoto is puzzled to know what menace causes America’s 
fever of navalism, and it observes: 

“Tt is true that the position of the British Navy has been made stronger 
through the destruction of the German Navy, but the preservation of 
naval supremacy is a geographical and traditional policy of Great Britain, 
and there is nothing new in it. Some say that the objective of the naval 
extension of America is the British Navy. We do not know whether this 
is true or not, but if it be true, Great Britain could not afford to sit idle; 
if America built one ship, Great Britain would build as many or more ships. 
There would thus ensue a similar competition between the two countries 
to that between Great Britain and Germany before the world war. There 
were various reasons for the war, but no one can deny that one of the 
principal causes was Anglo-German competition in naval extension. Be 
fore the war the world only had an armed peace which was chiefly due 


to the extension of German armaments. In a sense, it may be said that” 


the war was waged to bring down the prime mover in armament exten- 
sion. If America now takes the lead in extending armaments, the world 
will again be turned back to the days of armed peace. We do not neces- 
sarily urge that America should join the League of Nations, but we cannot 
help wishing that she will not open the ball for competition in armament 
extension. Some time ago, speaking in the House of Representatives, 
Admiral Rodgers emphasized the necessity of America having the world’s 
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largest navy. It is to be hoped that such an opinion will not gain ground 
in America.” 

Of specific interest to some Japanese editors is the proposal to build 
ten high-speed scouting cruisers, and the Chugai-shogyo remarks: 

“The American naval authorities lay special emphasis on the necessity 
of having a high speed for those ten cruisers, and it can well be imagined 
what is the objective of the American naval policy. Is it not an undis- 
guisable fact that since the end of the war America has been trying to 
devote her efforts to the Pacific? Unlike the cruisers hitherto built, those 
now proposed are to be of a specially large type so that they can con- 
veniently cruise oceans. These facts should be duly noted by all interested 
in the future of Pacific questions.” 

The Chugai then refers to fortifications in the Philippines and other 
islands and alleges that the American authorities are arranging for a strong 
naval base at Guam. This fact should be impressive to Japan, in the view 
of the Chugai, because the island is closed to the Japanese, and at the 
same time has close relations with the South Seas Islands, the mandate 
for which has been given to Japan. The Chugai thinks that now and in 
future Japan should have her eyes wide open to the extension or estab- 
lishment of naval bases in the Pacific, which will surely follow the enlarge- 
ment of the American Navy. 

Line-Up of American and Japanese Navies—The United States Navy 
Department at Washington reports America has already built 797 naval 
vessels of 2,160,613 tons displacement; that there are under construction 
197 vessels of 1,105,161 tons displacement; and that there are authorized 
nineteen vessels of 24,580 tons displacement. Japan’s Naval Attaché at 
Washington reports that Japan has built 157 naval vessels and a number 
of submarines of a total displacement of 672,930 tons; and that there are 
authorized 38 naval vessels and some submarines.—The Literary Digest, 
May 22, 1920. 


Navy Estirmates.—On December 3oth there were published the details 
of the expenditure proposed on national defence in the new Japanese 
Budget, for the financial year 1920-21. The increased expenditure for 
national defence amounts to yen 99,000,000, the ordinary and the extraor- 
dinary put together. According to the new program, the extraordin- 
ary expenditure, amounting to yen 486,000,000, is to be voted for the army, 
but to be spread over fourteen years (1920-1933). For the navy, the extra- 
ordinary expenditure amounts to yen 863,000,000, to be spread over eight 
years (1920-1927), and out of this total the approximate amount of 
yen 160,000,000 (ordinary and extraordinary put together) is to be granted 
annually in the year 1921 and after—The Journal of the Royal United 
Service Institution, February, 1920. 


MisHaps.—On October 25th the Japanese naval maneuvers, which were 
witnessed by the Emperor from the battleship Settsu, were marred by two 
serious mishaps. In the battleship Hyuga, in Tokio Bay, an peilésicn 
occurred, as a result or which a gun turret was blown into the sea, the 
gun’s crew of fourteen being killed and about thirty injured. Earlier in 
the day the destroyer Hamakaze was swept by a great wave, which fatally 
injured her captain, Kawita, and also killed Commander Gasao, command- 
ing the first destroyer flotilla—The Journal of the Royal United Service 
Institution, February, 1920. 


Sea Power IN THE PaciFic.—Many people in England have no doubt 
been surprised to learn that, according to American journals, there exists in 
the Pacific Ocean a “dire and ominous situation” for which “ the activities 
and ambitions” of Japan are held responsible. As recently pointed out 
in these columns, no news from the Far East of a nature to justify such 
strong language has reached Europe, but it is possible that the United 
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if 
States has better sources of information. On the other hand, newspapers / 
opposed to Mr. Daniels are suggesting that this sudden discovery of a 
menace in the Pacific may not be unconnected with the far-reaching plans 

of naval expansion which he has been urging upon the American people. 

5 Propaganda, they point out, is difficult to carry on successfully without 
ej some clearly-defined object, and now that Germany is out of the way, and 
ei Congress has refused to be drawn into a naval competition, with Great 
a Britain, Japan supplies the only remaining argument likely to appeal to 
Bi the American taxpayer. In view of the marked disparity between the naval 1 
4 forces of the two countries, it is scarcely credible that Japan would deliber- aut 
ately adopt a policy calculated to provoke war. But since the contingency : Int 
is one accepted as possible by American service papers of standing, it may ies 
be of interest to examine the composition and strength of the two fleets. “ 
which would be involved in a struggle for the mastery of the Pacific. oe 

It was in August last that the newly-organized U. g Pacific fleet, led by ps 

Admiral Rodman’s flagship New Mexico, passed through the Panama pt 
Canal. In dilating upon the improved strategical position resulting from 
the presence of this powerful fleet on the Western coast, Mr. Daniels 
reminded the country that naval protection depends not only on the ships 
themsélves, but on the naval bases and dockyards necessary for their 

maintenance. For the time being such facilities are quite inadequate, and 

a it has consequently been decided to create a large naval base and dockyard 

4 in San Francisco Bay. : 

In spite of the departure of so many fine ships for the Pacific, the ; \ 
+ Atlantic fleet, commanded by Admiral Henry B. Wilson, is still a very flee 
ie powerful force. if « 
fl The composition of the two fleets was not arranged without careful diff 
iy consideration of the tactical problems that will ensue whenever they is § 
BI combine for joint maneuvers. Each fleet is practically the counterpart pin 
Et of the other, possessing the same types of battleships, cruisers, destroyers, cor 
4 etc., in divisional units. The organization, we are told, has been so per- to 
H fected that when at stated periods they come together, not a single fresh wo 
7 order will be necessary for all units of the Atlantic and Pacific divisions to An 
1 act as one great fleet. At such times the supreme command will pass auto- flee 
: matically to the senior flag officer. “ This new organization,” it is stated, ade 
i “ will increase the effectiveness of our naval forces, and practically double nec 

the field and extent of training in tactics and war problems. Each fleet is mil 
at all times within red again, distance of the other, and all the ships of wo 
both could combine into one fleet before an enemy could, in any important wit 
i strength, attack either coast. The navy by this means not only protects ins: 
¢ each of our long sea coasts, but places a wall of steel round our ocean hac 
f boundaries which produces a sense of security such as we have never 
i enjoyed before.” wa: 
g Thanks to the Panama Canal, it is estimated that the two fleets could of 
i unite in either ocean within a fortnight, assuming that when the order came Ap 
: the Atlantic fleet was off the New England coast and the Pacific fleet at 
& San Francisco. Irrespective of new construction, and counting only ships ; 
now available, the strength of the combined fleet would be as follows: I 
18 dreadnoughts, 11 pre-dreadnought battleships, 11 cruisers, 215 destroy- wal 
f ers, and 30 submarines—with an additional 100 destroyers and 70 sub- . of 
4 marines is reserve. Its chief defect lies in the absence of any battle 

cruisers or fast light cruisers, though both types will be available in two = 
é or three years’ time. ; Tac 
Compared with this gigantic force, the Japanese Navy is relatively weak. atv 
4 Reckoning only completed ships, it embraces the following: Five dread- as 
a noughts, 4 battle cruisers,.7 modern pre-dreadnoughts, 7 light cruisers, 70 
; destroyers, and 20 submarines. Theré are many old battleships, cruisers, ca Oe 
; etc., additional to the foregoing, but they are too feeble to be employed in * 
modern operations. om 
3 ; 
\ 
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As regards new construction, the position is as follows: 
United States Japan 


en eS ee TL OE DOOR PR ae Fe 8 II a 
EE AMMMOOUR oi fic ida tdn stead s iriantnten chs 6 8 
NL) a'n4 a0 uty 535 3 t0 ha-6 enka ak Ghelon teil 10 34 
INNES 0 040s da's's 4 0040. cpu ohh emaielonanl 12 77 
AIRS, «5. cnridacdas 60 sso Liwe ctle. and k 67 80 


The figures for Japan are considerably higher than might have been 
anticipated, but they are vouched for by the United States Office of Naval 
Intelligence. Assuming them to be correct, and that all vessels now build- 
ing in the United States and Japan will be completed within the next three 
years, the rival navies in 1923 will stand as below. All pre-dreadnoughts 
are excluded, excepting only the Japanese Aki and Satsuma, which are 
approximately equal in fighting value to the early United States dread- 
noughts Michigan and South Carolina: 

United States Japan 


SINTERS 5,5”. 5. aces ah nicest. oo Siac Oa a PEE 29 II 
UO on. cicits og db obi Saabs ede We hs 6 12 
INOS «> cinsdaas comune ote reaniur cusis 13 4I 
BPEMMROWCES 5 668 502 So wee Ks Milde ae BOOTS «bey 330 147 
Bimmarines tic. .cdcstd.sdi.ved. btialel. aah ws 166 100 


Within the near future, therefore, the relative position of the Japanese 
fleet will be considerably improved, especially in regard to fast ships, and 
if such a force chose to avoid a general engagement it would be extremely 
difficult to bring to action. The large number of light cruisers which Japan 
is said to be constructing would prove a serious menace to American ship- 
ping in the event of a conflict, even though submarines were not used as 
commerce raiders. Japanese weakness in battleships and destroyers would 
to some extent be compensated by her geographical position. That she 
would adopt the suicidal course of sending her fleet to give battle in 
American waters is not to be thought of. On the other hand, the U.S. 
fleet would be sorely handicapped in its offensive operations by the lack of 
adequate base facilities for a large force in Asiatic waters, and by the 
necessity of transporting material to the war zone across seven thousand 
miles of ocean. The problems of strategy which American commanders 
would have to deal with would be complex and difficult to a degree, and 
without a very numerous force of light cruisers they might well prove 
insoluble. If, however, the struggle were prolonged, and the United States 
had time to mobilize its almost unlimited resources, the issue would hardly 
be in serious doubt. It is possible that the American papers which impute 
warlike ambitions to Japan are doing a grave injustice to the intelligence 
of the statesmen and people of that country.—Naval and Military Record, 
April 28, 1920. 


PLAN For ELecrric-DriveEN JAPANESE WaARSHIPS.—The electric-driven 

warships of the American Navy are attracting the attention of all the navies 
_of the world. These ships are greatly superior to the old steam engines. 

Our Imperial Navy, wishing to apply this scheme to Japanese ships in 
the future, is now earnestly trying to make the engines. As it is not satis- 
factory to leave the investigation simply to civilians, the navy proposed an 
investigation expenditure of several million yen in the next year’s budget 
and decided to make a serious study of the matter. 

There are now two opinions for the method of study; one is to buy small 
special service vessels that are electric driven from America and the other 
is to buy only the engines. The method of study will be settled some way 
between the Military Technical Headquarters and each arsenal after the 
budget is approved by the Diet, but if Japan buys the engines only, it is 
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said that these engines will be arranged to our special service vessels of 
about 10,000 tons for trial use. 

It is said that the Asano shipyard bought not long ago motors and gen- 
erators of 5000 horsepower for about 30,000,000 yen from Sweden and 
they are planning to fit them to the 8000-ton class of ship which will be 
finished about the beginning of next year. It is said the result is attracting 
considerable attention from the navy. 

England has said that she will decide on adoption or rejection of the 
electric drive after seeing the effect of the American Navy’s experimental 
engines that are going to be fitted to five new battle cruisers which are now 
in the course of construction. (Translation from Tokyo Nichi Nichi.)— 
A. S. N. E., February, 1920. 


Japan’s MERCHANT FLeET.—Japan had 3059 steamers, totaling 3,043,165 
tons gross, at the end of January, 1920, according to the latest statistics of 
the Department of Communications. Of these steamers, 2876, with 2,877,- 
801 tons gross, were registered in Japan proper; 88, with 35,726 tons gross, 
in Korea; 27, with 7837 tons gross, in Formosa, and 68, with 121,711 tons 
gross, in Kwantung. 

The same statistics show that at the date mentioned there were 38 
owners of not less than 10,000 tons gross each, 35 in Japan proper and 3 in 
Kwantung. The largest owner is the Nippon Yusen Kaisha, with 97 ships, 
totaling 457,494 tons gross, followed by the Osaka Shosen Kaisha, with 
78, with 308,680 tons gross. Next comes the Kokusai Kisen Kaisha, the 
new shipping company which was established last year by merging the 
partial interests of a number of shipping companies. Its fleet consisted of 
31 steamers, totaling 165,228 tons gross—The Nautical Gazette, May 15, 


1920. 
UNITED STATES 


Nava Poricy 


ADMIRAL FISKE ON NAvaAL Stretecy.—Prudence Combined with Au- 
dacity Won War—Rear Admiral Bradley A. Fiske, U. S. N., former Aid 
for Operations, in an interview which appears in the Providence Journal 
of May 15, 1920, discusses the admonition by President Wilson to the 
officers of the U. S. Atlantic Fleet, in a speech to them in the summer of 
1917, that they should “not stop to think about what is prudent for a 
moment, but do the thing that is audacious to the utmost peril of risk.” 
The Admiral when asked whether he would have counseled daring with 
audacity in naval action in the World War replied as follows: 

“Yes, if that is necessary with American naval officers, a suggestion 
that history denies. But, I would have urged courage, only with prudence 
and with preparedness, with a careful reckoning of the difficulties to be 
overcome. To have given other advice, to have suggested that prudence 
be thrown overboard, would in my opinion have been to urge the rash- 
ness that alone could have given victory to the foresighted and prudent 
German General Staff, and the Germans were prudent until desperation 
one their unrestricted warfare. We see now what their imprudence did 
or them. 


“ Prudence combined with and restraining courage and sheer audacity 


won the war. The boldest, the most valorous naval action, without pru- 
dence, could easily have lost it and the Allied naval problem was such 
that prudence was especially necessary. The Allied naval problem was to 
maintain mastery of the seas first, mastery of the surface of the seas, to 
deny the German overseas communications, to make the blockade against 
them tight and to starve them into submission; and secondly, to 
obtain mastery beneath the surface, defeat the submarine and to main- 
tain free communications over the seas for Allied transport, 





VES 














PROFESSIONAL NOTES 


Navy DEPARTMENT—BUREAU OF CONSTRUCTION AND REPAIR 


VESSELS UNDER CONSTRUCTION, UNITED STATES NAVY—DEGREE OF COMPLETION, 




















AS REPORTED May 31, 1920 
| Per cent of completion 
Ve Tie Is TST TsS 
Type, number and ’ | 
y uate | Contractor pane I, +1920) May 1, 1920 
| pres suwe: 
On 
Totall ship few! ship 
battleships 
43 Tennessee.........2--.eeeeeee ‘New York Navy Yard......... -|Com. 6/3/20 bt 6 | go. 
4 California.......... Eee Eile 'Mare Island Navy Yard........, 92.4 | 80.1 | 91.8 | 88. 
lore Ghsrowish ba seldsess. New York S. B. 7 » < ios 49-1 | 38.3 si; 9 | 34-5 
Maryland.......---ese. oielealin Newport News: Ss. & D.D 74- | 7%. | 72. | 68. 
Washington........0+:+++00e- New York S. B, Cpn........... | 45-6 | 33-3 | 4404 | 30. 8 
West Virginia .............. |Newport News S. "ED: D.Co.| 29. | 11- | 28. | 9. 
49 South Dakota.......-..+ +.+s-| New York Navy Vard..s.as.+s | 11-6 | 4.1 | 10-5} 3- 
§0 Indiana......+-++.+4- conedons |New York Navy Yard......... 10.0 | 2:5 9-7 | 2.2 
gt Montana.............seeeeeee Mare Island Navy Yard....... 9.8} 2.2! 8.6] 1.6 
§2 North Carolina ...........-- Norfolk Navy Yard............ 10-8 | 5.4 | 9.7} 3-9 
$3 LOW ....cccceecseccscccsocees Newport hse B.& D.D.Co.| 3-9 | i | 29 | wees 
54 Massachusetts........-..-.-- Beth. S. B. Cpn. (Fore River).. | sex | ase asus | 
| 
Battle Cruisers a) 
BER i >. tacecee ee -asiet Beth. S. B. Cpn. ontee OD a +5 . 4] +. 
2 Constellation .........--..++- |Newport News S. B.&D. D.C “5 70H | 2 TOG 
3 Saratoga ..........-- bo cesie's sei New York S. B. Cpn........... | 6 a Ss 2 
IRIINET sion pavaccesess vedere .-| Newport News S. "DD: D. Co.) +5 | ses 4 
$ Constitution ....cccdeseccecs Phila. Navy Yard..... Sodee s&h re of 4 | 
6 United States ..-... vidds stbw ed Phila. Navy Yard.............. 8) .t} sa] 
j 
Scout Cruisers 
Todd D. D. & Const. Cpn..... .| 50.9 | 35.5 | 48.3 | 30.4 
Todd D. D. & Const. Cpn -| 44:9 | 24-3.| 42-1 | 21.1 
Todd D. D. & Const. Cpn...... 129-5 | 4.3 | 29-4], 2.8 
Beth. S. B. Pe. (Fore River)...| 5.5 | 2-6! 5.3] 2.5 
Beth. S + ¥ SONA TEPRG: »« 5-3 | 2.6} §-3} 2.5 
(Wm. panos Peet CER one >< exe | 41+} esee | 38: ‘ 
|Wm. Cramp & Sons Co........ eae 33- 
Wm. Cramp & Sons Co.........) 18. |. Fa 
Wm. Cramp & Sons Co..... ER: Se et Re Mois ewe 
| Wm. Cramp & Sons Co........./ 18. « tke A oss 
Miscellaneous 
Fuel ship No. 17, Neches........| leeendm Navy Yard....... squewedt 77. | 75.8 | 7- 68.9 
Fuel Ship No. 18, Pecos........ ‘Boston Navy Yard...........-. 29. | 16.9 | 27.2 | 13.4 
Gunboat No. 21, Asheville.....|Charleston Navy Yard......... | 99.5 | 99-5 | 99-5 | o9. 
Gunboat No. 22, Asheville..... ../Charleston Navy Yard.....+----| 39 | 29. | 37:9 | 28.9 
pesnital Ship No.1, Reliek.:.-nj chip. Navy Yard...cccsecceees 85. 81-5 | 81-5 77-5 
Amm. Ship No. 1, Pyro eter t ek Puget Sound Navy Yard...... 99.6 | 99. | 99-5 | 98.8 
Amm. Ship No. 2, Nitro.........| |Puget Sound Navy Yard.... . 97- | 92. | 96. | or. 
Rep. Ship No. 1, Medusa......... |Puget Sound Navy Yard........ 46. | 35+ | 38 | 30. 
Destroyer Tender No. 3, Dobbin. Phila. Navy Yard..... i ethic « 21-7 | 19. © 17-9 | 15. 
Dest. Tender No. 4, V hitney.. -|Boston Navy Yard............. ont Seen so 1 cea 
Sub. Tender No. 3, Holland....|Puget Sound Navy Yard...... eis F329. .6 | 





There are, in addition to the above, 79 destroyers, 52 
tankers and 5 sea-going tugs in various stages of construction. 
There were completed and delivered to the Navy Department during the 
month of May 6 destroyers, 1 submarine, 2 oil tankers and 1 sea going 


tug. 
The Tennessee was commissioned June 3, 1920. 


submarines, 3 oil 


There are 12 destroyers, 7 submarines and 1 transport, authorized but 


not under construction or contract. 
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“With extraordinary skill and prudence the Germans prepared a nest 
for their submarines in shallow waters, building a first line of defense 
of mines, behind this hiding their submarines and supporting both these 
with their high seas fleet. The difficulties of navigating those waters by 
an enemy ignorant of the mines and of conducting naval operations upon 
any considerable scale within them were incalculable. A knowledge of 
what could be done and of what could not be done within that area was 
possessed by the experts of the British Admiralty, but it is hardly con- 
ceivable that any such knowledge could have been had by any man not 
personally and intimately acquainted with both the hydrographic and the 
military details of that area. 

“Tt is probable that the Germans nursed the hope that their enemy 
would pursue that course of desperation, with prudence thrown to the 
winds. Had they done so, it would have profited the Germans more than 
the most successful conduct of the submarine campaign could have done. 
It would have made possible for the Germans the invasion of England and 
have left America with no dependable protection against the menace of the 
German fleet. 

“Tt is to the prudence of the British Admiralty, standing firm against 
the advice to ‘dig the rats out of their holes,’ that the American people 
owe their protection against invasion.”—Army and Navy Journal, May 22, 
1920. 


DanieLts Deptores Cuts IN Navat Bitt—Four “serious disappoint- 
ments,” which he does not believe the people of the United States will 
approve, are contained in the Naval Appropriation Bill, according to a 
statement by Secretary Daniels, made public tonight. The bill was recently 
passed by Congress, and was signed yesterday by the president. 

Secretary Daniels lists these diappointments, as: follows: 

“1. The failure to make provision for adequate naval expansion on 
the Pacific, made imperative by the presence of the great fleet on the 
ae and the proper protection of that coast and outlying American 
islands. 

“2. The failure to make even halfway provision for naval aviation. 

“3. Failure to authorize the construction of a single new ship, appro- 
priating only for the completion of the ships authorized in the 1916 
program. 

“4. Failure to appropriate sufficient money to repair and keep in con- 
dition ships which the Office of Operations told Congress were essential 
and ought not be deferred.” 

Failure. to provide for these four naval needs, says the secretary, “is 
a matter for national regret, and in the debit and credit side will over- 
beinnde much good legislation and wise appropriations contained in the 
ill. 

“The importance of naval development in the Pacific cannot be over- 
estimated,” continues Secretary Daniels. “Before the World War Con- 
gress directed a board of naval officers to make study of the Pacific needs. 
The Helm Board made one of the most comprehensive and wise reports 
ever submitted to Congress. Action was postponed until after the war. 
Last summer another able board, headed by Admiral McKean, made a 
study, and in my estimates request was made for the enlargement of 
Pacific bases. A special commission of Senators and Representatives has 
been appointed to visit the Pacific and report by December. I feel sure 
this commission will see the need of large provisions, but the delay is to 
be regretted in view of the acute situation regarding the question of 
bases and repair facilities on the west coast due primarily to the transfer 
to that coast of half of our effective fleet. 
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“The appropriation for naval aviation contained in the bill is only $20,- 
000,000. How can we lead in this greatest of modern agencies upon such 
a small appropriation? We will do all we can and make all the progress 
possible, but in the main we will be but marking time as to any daring 
and forward development until Congress has the vision to appropriate 
sufficient money to enable the United States to take the proper place in 
the development of air navies. 

“Not only has Congress failed to appropriate sums sufficient for the 
needs of naval aviation, but it has attempted, through a clause inserted in 
the Army Appropriation Bill to limit the coastal and overseas activities 
of naval aviation. It is my purpose to appeal to Congress to reverse this 
action which is an unnecessary and unwise limitation upon naval efficiency 
in aviation. 

“The General Board presented with able argument, a program of new 
construction. In view of the fact that work could not be pressed on battle 
cruisers and dreadnoughts during the war, I did not press the authoriza- 
tion for capital ships, but did urge Congress to make appropriations for 
destroyer tenders, aviation carriers and smaller scout cruisers necessary 
to round out the fleet. The department also urged most earnestly an 
appropriation of $11,000,000 for the completion and fitting out of seven 
vessels as aviation and destroyer tenders at the Hog Island plant of the 
United States Shipping Board. If this legislation had passed the navy 
would have obtained seven needed ships for $11,000,000, which, if built 
under other conditions at current prices, would cost $23,000,000. 

“The total appreciation amounts to $433,279,574. In a speech in Con- 
ress, Leader Mondell stated that Congress had reduced the estimates 
130,851,680.80. As a matter of fact the bill only postpones expenditures 
until after the election, and makes no reductions except at the cost of 
naval efficiency—The New York Times, June 6, 1920. 


MATERIEL 


New U. S. EvectricALLy-PropeLLep Warsuips.—The new battle cruisers 
of the U. S. Navy are to have a displacement of about 44,000 tons, a 
maximum speed of 34 knots and fractional speeds at which the economy 
will be very high. 

“About 180,000 h. p. per vessel will be obtained from four steam tur- 
bines each driving a 40,000 kva., 3-phase, 5000-volt generator at 1835 
r. p.m. On each of the four propeller shafts there will be mounted two 
3-phase induction motors of 23,000 h. p., running at 331 r. p. m. when 
operating with 22 poles. These motors will also develop 6800 h. p. at 
170 r. p. m. when operating with 44 poles. The new battleships are de- 
signed for displacement of 43,000 tons, and require 60,000 h. p. to drive 
them at 23 knots. Each vessel will be driven by two turbo-alternators 
(22,000 kva., 2-phase, 5000 volts, 1800 r. p. m.) serving one induction motor 
on each of the fow propeller shafts. Each motor develops 15,000 h, p. 
at 225 r. p. m. with 16 poles, or 3600 h. p. at I50 r. p. m. with 24 poles, 
(Journal, American Institute of Electrical Engineers, Feb., 1920. Half 
column.)—The Technical Review, May 7, 1920. 


MERCHANT MARINE 


There were building in American shipyards on. May 10, 1920, 188 mer- 
chant ships aggregating 977,488 gross tons.—Shipping, May 10, 1920. 


_ Suippinc Boarp’s VesseL SALE Poricy.—The committee of representa- 
tive business men headed by Eugene Meyer, Jr., and recently appointed by 
Rear Admiral Benson to recommend a definite plan for the disposal of 
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the government’s merchant tonnage has just submitted its report and the 
same is now before the Shipping Board for action. When the adminis- 
tration decided that the government should not remain in the shipping 
business, the authorities at Washington were confronted by a dilemma. 
Were they to seil the federal owned merchant fleet now in excess of 9,- 
000,000 tons deadweight at prices ranging from $100 to $125 per ton as 
urged by shipping interests, the transfer of this vast tonnage into private 
hands would have been undoubtedly facilitated, but the government would 
have lost heavily on its war-time investment in shipping. Furthermore, 
until the government’s prospective merchant fleet of two thousand vessel 
units was absorbed by the investing public, our shipbuilders, who are 
asking in the neighborhood of $175 per deadweight ton for new cargo 
carriers, would not be likely to receive many orders. Low prices for the 
Emergency Fleet Corporation’s craft meant, therefore, the prostration 
for the time being of the American shipbuilding industry and the writing 
off of a large percentage of the enormous sum invested by our gorern- 
ment in shipping. On the other hand, were the Shipping Board to ask too 
high a price for its hastily constructed standard ships, vessel owners might 
be chary of buying them and prefer to build new craft specially designed 
to meet their particular requirements. } 

Faced with this situation, the Shipping Board while Mr. Hurley was 
still directing its affairs decided that the proper policy for it to pursue 
was to try to come out even. Accordingly it offered its ships at their 
actual cost price less all charges for over-head. This course of charging 
more for the vessels of the Emergency Fleet Corporation than their 
replacement cost was defended on the ground that the Shipping Board was 
alone in a position to deliver ships promptly and was therefore justified 
in asking more for its tonnage. It resulted, however, in very few of 
the government’s vessels being sold and in intending purchasers holding 
off in the hope of lower figures being quoted later on. 

More recently the Shipping Board has been offering its steel ships on 
the basis of an initial payment of only two and a half per cent of the total 
purchase price, plus a bare boat charter rate of $5 per deadweight ton 
per month. The income from this last-named source was to be applied 
on the purchase price. This low initial payment charter plan, which was 
discarded last week, possessed the drawback of making it easy for inex- 
perienced parties, who had no intention of remaining permanently in the 
shipping business, to secure ships and to retain them until such time as 
their operation became unprofitable when they could be turned back to 
the government. i 

Differing from any plans heretofore pursued, the program of the Meyer 
Committee calls for the sale of the government’s merchantmen on the 
basis of present reproduction instead of war-time construction cost. 
Prices for the different types of vessels are to be stabilized and present 
buyers of tonnage protected should the Shipping Board find it necessary 
to make still further price reductions hereafter. The committee’s other 
recommendations are set forth on another page. Whether they will be ac- 
cepted unreservedly by the Shipping Board is as yet uncertain. Even 
should they be adopted as presented, it is by no means assured that any 
great number of the government’s ships could be sold on a reproduction 
cost basis. Before they can be disposed of on a large scale, it may prove 
necessary to quote considerably lower prices. The plan proposed by 
Mr. Meyer and his associates possesses this great merit that it enables the 
Shipping Board to vary the asking prices for its ships in accordance with 
changing conditions. It is for this reason much the best sales plan yet 
brought forward and we trust that Congress will not attempt to interfere 
with it. 
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Opponents of the policy heretofore pursued by the Shipping Board re- 
garding the sale of its ships contend that it should have lost no time, 
when the armistice was concluded and while shipping profits were still 
abnormally high, in writing off a goodly part of the cost of its merchant 
fleet and in offering its vessel units upon attractive terms. Had this been 
done, many of its vessels would have been sold. Their new owners would 
have realized very handsome profits from their operation and would have 
been enabled to build up resources to carry them through any future period 
of depression. This opportunity to bring about a quick transfer of the 
major portion perhaps of the government’s merchantmen was not availed 
of. The problem still remains of effecting their speedy passage into priv- 
ate hands. This much-desired object could be in a large measure attained 
if the plan of the Meyer Committee was adhered to, which makes it pos- 
sible for American ship operators to obtain ships from the government 
at prices permitting them to compete.with such foreign competitors as 
acquired their cargo carriers at pre-war tonnage valuations.—The Nautical 
Gazette, May 15, 1920. 


U. S. anp British. SHippinG Ficures.—According to Secretary of Com- 
merce Alexander 15,800,000 tons of shipping are under the American 
flag at the present time, as compared with 19,800,000 tons under the Brit- 
ish ensign. When the German tonnage is finally distributed pursuant to 
the terms of the Peace Treaty, Britain’s shipping will be very much 
increased. 
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‘Calendar year Fiscal year 

American ships 1919 1914 
to net tons net tons 
NE sa visiis as ace iid oytebeitablen eho 6,010,148 447,667 
¢ South America .,............+. 1,608,590 192,479 
, Asia and Oceania ............ 860,160 100,833 
ET ey oe 131,328 4,263 
LOUAL., CIVETSCAS. 6 6-ntodis a4 8,610,226 745,242 
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Calendar year Fiscal year 
Foreign ships 1919 1914 
to 





net tons net tons 
Berope sory 25 ii eqrcilsd aside 13,863,195 19,508,524 
South: Amoesica>(. 4:57.005. 000% 1,359,620 2,237,1 
Asia and Oceania ............ 2,293,700 1,889,272 
A fricéti ws. eduain viiwwad. oocvad’ ob 363,086 402,194 
of OY ECE Fee ee Sen See 17,879,607 24,127,170 
Overseas clearances from 
All ships United States 
Grand total............... 26,489,813 24,872,412 ° 


—The Nautical Gazette, May 15, 1920. 


U. S. Exports CarrieD IN AMERICAN SuH1ps.—For the first time in many 
years a larger proportion of the ocean-going exports of the United States 
were carried in American ships than in those of any other nation. Of 
last year’s total exports amounting to $6,952,284,572, 36.7 per cent were 
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carried in American bottoms and only 35.3 per cent in vessels flying the 
British flag. The following table shows the value of our exports in 1919 
transported in the ships of various maritime nations: 


Country Value 
Miembaeed Sheth; 3. esi isiantd beeen ce bee  Pawesare $2,549,641,908 
ee. EE. ede ekw ctl tk evap oie 22,334 
A IR ABR NS RS Re 102,936,289 
ee ge ee a aa ties 5 1'¢ op 2,453,710,913 
ETERS Fatt Gc Sid os ane ake Gece te 8 toe 140,606,725 
hae re ERS oa BL ples} Waka 164,834,366 
Preneh® 222 92050500708 AAG PISS. IGF ALY. 163,285,016 
CN By 0s. SG), UIs, Jo. Sani 130,619 
SOMME Sih awtel oii. 3d Lives been Letdai ss 241,183,601 
FOGOSE: ichiw Fo) daswnilen «98 0% Codd ieviviecied vee 359,844,178 
GAS is osctin cn bitty see horaniey cae 401,373,116 
eee tine ease Pere dMelititea JO ies alia 101,259,631 
Ce PE iy Pee Ee ee er ee ee 273,455,828 

eeieee Sawai osvk cacssler dais ew ki saa 622 $6,952,284,572 


—The Nautical Gazette, May 15, 1920. 


AERONAUTICS 


TorPepo PLANES.—The subject of our study is limited to submarine 
automobile torpedoes. 

Sap ee or eventually dirigibles, may have three rdles with relation to 
them 

First, that of torpedo- launching vedette; second, that of director of 
dirigible torpedoes, whether launched by airplanes or not; third, that of 
reporting enemy torpedoes. 

We shall proceed to elaborate these three services: 

Torpedo-Launching Airplanes——A torpedo is of very variable weight, 
according to its caliber and length. A modern torpedo, 450 mm. in fiametay 
by 5.50 m. weighs 700 kgs. 

An airplane lifting this weight having been realized, the céndiions 
necessary for its launching must be taken up and examined. As the 
torpedo must strike the water in a nearly horizontal position, it is sub- 
jected to a considerable strain when the shock occurs; the airplane, there- 
fore, should drop to a position near the surface in order to moderate this 
shock. The torpedo, which up to this point has been held by hands or 
hooks, is then released and dropped. 

The torpedo enters the water at a speed about equal to that of the air- 
plane, greater therefore than that which belongs to it properly, which cre- 
ates new launching conditions. 

The torpedo-launching airplane has been but little used during the war. 
The German Navy, however, made some experiments with it in 1916. 
Other attempts were made in England. 

It is interesting to examine in detail one of these experiments, that of 
the Leeds Blackburd Airplane and Motor Company. The apparatus is to 
be transported by a vessel and make its ascent from the deck; it is there- 
fore furnished with wheels. Moreover, as it must make its ascent over a 
very short run, articulated ailerons are provided; said ailerons are inclined 
for flight and afterwards efface themselves by assuming the same plane 
as the wings. The operation of the ailerons is controlled by the pilot after 
starting; to avoid the shock, an oil- break retards the movement which 
result is accomplished in 45 ‘seconds. 


The wheels which are used in getting Off are detached later, the detach-’ 


ment being controlled by the same lever used for the ailerons. 
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Landing is effected, either on the vessel or on the earth, by landing props 
with slides which are seen in the picture. These tail skids are furnished 
with shock absorbers. 

The apparatus can also alight on the water, the absence of wheels facili- 
tating this operation. Air pockets placed in the fuselage help it to keep 
afloat, and wooden planes at the fore-part of the chassis raises the nose of 
the apparatus. 

The torpedo is supported on its upper side by two half rings and held in 
place by a strap; to avoid its becoming displaced longitudinally, it is fur- 
nished with a guide which fits into a hAsp in the lower part of the fuselage. 
The releasing of the torpedo is effected by the same lever that is used in 
operating the ailerons and in detaching the wheels. The two ends of the 
strap are freed at the same time as the starting lever for the torpedo is 
lowered. 

The dimensions are as follows: 


rN 2 OTS FF ERO ee ER PRAM 16 ~=meters. 
Space between the planes ................0065 2.10 meters. 
BCAA A IT OI 2 PARTI AIR ites 2.10 meters. 
PIMMts Siac. Cissaieoss dd wcaw skews GROSRINGL Mu 4.25 meters. 
Inenethesd cosivs.s skaisl sberigadAéy. suds, bitaak syarls 11.50 meters. 
Wing section, Royal Air Force type, modified. 

Weight, with torpedo and fuel .............. 2600 ~=si««gss. 
MN OIT GRTIONS og cndevnciive 4gnays ade deeithie 5 hours. 
RR TT RR nen ene 7.5 kgs. 
eM DEE S01, 2 OT WITS | one noah 9:9. be hee can 0.4 kgs. 


Rolls-Royce motor, 350 horsepower, water circulation. 


How can such an apparatus be employed? A submerged submarine may 
be more economically attacked, and more effectively, by means of bombs 
which can seek it out at various depths. 

The advantage of the automobile torpedo is that it follows a horizontal 
course, throughout which it is constantly offensive; it is particularly inter- 
ested when it strikes a vessel on the surface, and it is the only weapon which 
directly attacks the hull. In case of launching by airplane, particularly 
favorable features may be imagined. Airplanes, through their speed of 
attack, enjoy very great advantages, the time needed for descending to a 
launching position will be so short that even vessels actively on guard may 
be successfully attacked. 

Torpedo launching from aeroplanes threatens to supercede torpedo 
launching from a great distance, which under present conditions of gun 
range may consume more than a quarter of an hour in its transit. 

It may be necessary to devise a special model of torpedo to meet the 
launching conditions of airplanes, but this is not an objection which is 
deemed insurmountable. 

The Airplanes as a Direction of Torpedoes—With the launching of 
torpedoes by airplanes already in operation, we have only to consider now 
a plan not yet realized. The direction of torpedoes by Hertzian waves has 
reached such a state of advancement that we may consider the problem on 
the verge of being solved. Airplanes or dirigibles plainly constitute observ- 
atories from which these devices may be watched and directed. One of 
the greatest difficulties is the difference in speed between the airship and 
the torpedo; the directed torpedo seems to be an engine which probably 
will remain somewhat slow in action, and the maintenance of a high speed 
in immersion presents great difficulties for this type of apparatus. 

Airplane for Reporting Torpedoes—This operation necessitates no par- 
ticular installation, as the observation of the trajectories of gas torpedoes 
in use at the present time may be easily accomplished for a high point 
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several hundred meters away. The knowledge thus obtained will not be 
of much service in case the torpedo is launched from a short distance, as 
time would be lacking in which to make use of it; but in case of a lo 
range shot, the slowness with which the torpedo travels and the length of 
its course make it possible to utilize the information given by the airship, 
airplane, dirigible or captive balloon with great benefit. This is a factor 
to be considered when contemplating a long-range shot, which reduces the 
already remote chance of a successful result—La Revue Maritime, January, 
1920. 


THE ToRPEDOPLANE IN Future Nava Bartties.—Italy has always fol- 
lowed with the greatest interest the tireless efforts of the Aero Club of 
America to spur the American Government and the American public to 
undertake the*building of torpedoplanes. The writer has had the honor of 
being repeatedly mentioned in Flying for having effected the first launching 
trials in Italy in the year 1912, and for having built, in 1913, together with 
Mr. Pateras Pescara, the first torpedo seaplane from which a 700-pound 
torpedo was successfully launched. 

America, on the other hand, has Admiral Fiske, who has worked on 
similar lines. He was the first to patent, in 1012, the tornedoplane, and since 
that time has always had great faith in the future of his invention. 

Italy has always predicted the great advantage of the torpedoplane. Dur- 
ing the great war, proper planes were not available, but, notwithstanding 
this handicap, a squadron of 600 h. p. Caproni planes was formed, to which 
was assigned the task of defending Venice by means of 1300-pound tor- 
pedoes. As it is known, Gabriele D’Annunzio was in command of this 
squadron. 

The British and the Germans also made use of torpedo seaplanes, suc- 
ceeding even in sinking quite a number of merchantmen. 

No doubt can be entertained as to the common employment of this 
offensive means in future war. The nation onerating the most perfect 
torvedoplane will have easily the supremacy of the seas. 

At the present time this kind of aeroplane carries one small tornedo. To 
tornedo a ship, the aeronlane must first dive to a distance of 1009 meters 
(3280 feet) from the ship and when about 6 feet from the level of the sea 
launch the torpedo. It must then execute a sharp turn, rise, and get awav 
at the maximum speed. Obviouslv this maneuver is very difficult and 
dangerous and it is almost impossible for the tornedonlane to save itself 
at such close distance from the light artillery of a shin. It is true that 
during the World War Commander Luigi Rizzo torpedoed from an Italian 
motor boat the Austrian battleship Santo Stefané protected by 10 destroyers, 
but this is a rare example of extraordinary audacity. 

From this it can be deduced that the present form of attack of the tor- 
pedoplane is extremely hazardous. The ship can hear the hum of the 
approaching aeroplane and prepare to attack it with all her guns. To make 
a hit the aeroplane is forced to get perilously near the ship. executing then 
the appropriate maneuver. The torpedo is then launched. Either the pilot 
or the observer calculates the direction and the speed of the ship previous 
to the launching of the torpedo, and, even if they are not injured, the effect 
of the enemy’s artillery on them is such that they lose control of themselves 
oe miscalculate the data necessary to an effective launching of the tor- 
pedo. 

Notwithstanding these drawbacks, which also apply to torpedo boats, the 
fact remains that it is now possible to build good torpedoplanes capable of 
carrying 700-pound torpedoes and having an autonomy of 350 miles. 
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We can argue that if a fleet possesses 12 or more of these torpedoplanes, 
its attacking power will be considerably increased. In a naval engagement, 
after the scout planes have located and reported to the commanding admiral 
the position and direction of the enemy fleet, the torpedoplanes could be sen: 
to attack the foe immediately. 

The present torpedoplane, as already pointed out, is far from perfect, 
but the result of its use depends entirely on the number of machines used. 
If one torpedoplane does no damage, a hundred of them attacking all 
together will. It would be very easy for them to sink in a short time five 
or six battleships, to the great advantage of the fleet following the aero- 
planes. It is of paramount importance to emphasize this point, as only a 
greater number of aeroplanes than actually needed could compensate the 
shortcomings due to defective construction. 

The torpedoplane of the future will be as faultless as human skill can 
make it. Presumably the betterments will be directed to 

1. The launching of the torpedo at the maximum height and distance 
from the ship. 

2. Having instruments which can readily and without difficulty compute 
the time and exact direction of the launching. 

It is very apparent that the great advantage of torpedoplanes lies in 
being capable of launching a torpedo from a height of 12,000 feet and at a 
distance of, say, 5 miles; at such height and distance the plane is rarely 
visible or heard. 

There does not exist at present a gun of this range and, should a weapon 
be constructed for this purpose, we know how difficult it would be to make 
a hit in such circumstances. The pilot of the torpedoplane chooses the 
target and upon arriving at the right point launches the torpedo, turning 
back immediately. Should the ship have aeroplanes on board, it would 
take them some time before taking flight to give chase, while the torpedo- 
plane would in the meantime have safely returned to its hangar or its ship. 
‘It is a certainty that in future naval engagements the torpedoplane will 
be extensively used, and if the battleship be not provided with adequate 
protection it cannot very well defend itself against such an attack. 

A torpedoplane capable of launching a torpedo from 12,000 feet in the 
air at a distance of five miles has never been built. This however, does 
not mean that the whole scheme is impracticable, for I can state that, in 
co-operation with Col. Crocio of the Italian Army, I have studied a torpedo 
that can be launched at that height and distance. 

Needless to say we are sure of the complete success of this engine. 
Owing to the possibilities of a perfected torpedoplane, much ‘thought has 
been devoted in Italy to abandoning the construction of great battleships 
which would be rendered more or less ineffective. Mr. Pio Perrone, the 
general manager of the Ansaldo Works, the strongest Italian metallurgical 
firm, has even conducted, through the press, a campaign advocating the dis- 
continuance of the battleships. Mr. Perrone has suggested that, instead of 
being destined to the building of men-of-war, the appropriation for the navy 
be employed for the construction of a great fleet of torpedoplanes. That 
would evidently be less expensive and more efficacious. 

It seems to me that the execution of this program is rather an extreme 
measure, but I am sure that in a few years we will see a new fleet of air 
destroyers more powerful than the present naval craft. Likewise, I am 
sure that the battleship of the future will have an effective submarine 
protection, just as it is now protected against artillery. If the battleship 
will not efficiently defend itself from the torpedo its end is unavoidable — 
Flying, April, 1920. 
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Tue Gitenn L. Martin New Tyre Navy TorpepopLANe.—The Glenn L, 
Martin Company has just completed another new type of torpedoplane for 
the United States Navy. This plane was given its trial test on May 6, 1920 
at McCook Field, Dayton, Ohio. Both army and navy officials witnessed the 
trial test and consider the performance of the new torpedoplane an unusual 
success. 

The Glenn L. Martin New Type Navy Torpedoplane has a total gross 
weight of 11,910 pounds, which include a useful load of 4950 pounds, 
addition to its crew of three men (pilot, navigator, and gunner) this plane 
carries a 1650-pound torpedo, 450 pounds of bombs, two Lewis machine 
guns, a radio set, a complete equipment of instruments and accessories, 
and a supply of fuel for four hours operation. 

It has a flying speed of 107 miles per hour, and will climb from sea level 
in ten minutes to an altitude of 5100 feet. 

Purpose-—The Martin Navy Torpedoplane is the forerunner of a new 
phase of naval warfare. Its high speed, comparatively small dimensions 
and unusual maneuverability give it numerous advantages over the present- 
day torpedo-boat destroyer. 

This type of aeroplane is intended for operation either with a fleet or 
directly from shore stations. Although it is not equipped with floats it 
has, in addition to its specially designed landing chassis, emergency  flota- 
tion bags which are inflated by compressed air. Thus it is adapted for 
landing either on water or on land. ' 

Operation with Fleet—In operating with a fleet, the plane fully loaded 
can take off from the deck of a warship or sea sled. Its cruising radius of 
480 miles permits of several hundred miles reconnaissance, and by means 
of its radio equipment accurate communication can be maintained at all 
times. It can single out the enemy, sweep down and launch its torpedo at 
close range, thus practically insuring a “hit,” and then fly back to its 
mother ship. By means of its flotation bags which are inflated just before 
landing at sea, it can alight on the lee side of its mother ship and be hoisted 
on board by means of attachments in the upper wings: 

Coast Defense Element—As a coast defense element it can operate from 
the shore or coast defense station and thus take the place of coast defense 
guns. The average coast defense gun has a range of about 25 miles, 
whereas the Martin Navy Torpedoplane can fly out to sea a distance of 
200 miles, execute its mission and at the same time keep the home station 
in constant communication regarding its operations. Should an engagement 
take place so far out to sea as to make the trip to shore impossible, this 
plane can land at sea by use of its flotation bags, and signal its home station 
or any nearby ship as to its location. 

Economical Advantage-——From an economical consideration 20 Martin 
Navy Torpedoplanes can be built for the cost of one torpedo boat destroyer, 
and can be manned by less than one-third of the men required to operate 
one torpedo boat destroyer. Therefore the loss of one torpedoplane and 
its crew of three men is comparatively insignificant in realizing that it is 
just as capable of sinking a battleship as is a torpedo boat destroyer which 
costs 20 times more and requires approximately two hundred men to 
operate. 

In comparison with coast defense guns which cost on an average of 
several hundred thousand dollars apiece and have a range of about only 
25 miles, the Martin Navy Torpedoplane can cruise out to sea further than 
any coast defense gun can fire and probably produce more accurate results 
due to its reduced range of fire. 

Design and Construction—The Martin Navy Torpedoplane is essentially 
a land type, twin-motored, tractor bi-plane, designed to carry a 2100-pound 
torpedo (or the equivalent weight in torpedo and bombs), two machine 
guns complete, radio equipment, a crew of three men (pilot, navigator, and 
gunner) and sufficient fuel for 480 miles cruising radius. 
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“This new type of torpedoplane has several recent developments, such as 
folding wings, which when folded reduce the over-all width of the plane 
to 35 feet 10 inches—thus minimizing the space required for housing. 
Another new feature is found in the landing gear which is divided in the 
middle so as to permit the torpedo cradle, capable of carrying a 2100-pound 
torpedo, to be suspended underneath the fuselage. 

The two 12-cylinder Liberty engines are mounted on the lower front 
wing beams just outside of the first wing strut away from the fuselage. 
By mounting the motors in this manner the center of gravity is lowered, 
the flying efficiency is increased, and the motors are made more accessible 
than they would be if they were suspended from the upper wings or 
between the struts. 

Ordnance Equipment—Two mounted Lewis machine guns; six Lewis 
gun magazine drums; 13 sockets for magazine drums; one 2100-pound 
torpedo, or the equivalent in torpedo and bombs; sighting and releasing 
mechanism.—Aerial Age Weekly, May 24, 1920. 


AEROPLANE ENGINE Tests.—A large number of tests were made with an 
Hispano-Suiza aeroplane engine in the altitude laboratory of the Bureau of 
Standards in order to determine the heat distribution of such an engine. 

“The results shown in the report in graphical form, together with 
tables, are the averages of a large number of tests made in order to reach 
sound conclusions. Speed, altitude and horse-power were the major var- 
iables, temperature being kept practically constant. A study of the heat 
distribution shows that: 

“1. The brake thermal efficiency remains constant on the ground at all 
speeds but decreases with altitude from 24 to 20 per cent. The indicated 
eu! efficiency remains nearly constant at 26 per cent for all speeds and 
altitudes. 2. The heat lost in the exhaust is at a maximum at 1900 r. p.m. 
at all altitudes, and on the ground is almost 50 per cent of the heat supplied, 
decreasing to 40 per cent at 30,000 feet 3. The heat lost through friction 
varies from 2 to 3 per cent between 1700 and 2100 r. p.m. on the ground 
and from 6 to § per cent at 30,000 feet altitude. 4. The heat lost in the 
jacket water is about 17 per cent of that supplied at all speeds on the 
ground, but at 30,000 feet is 28 per cent at 2100 r. p. m. and 35 per cent 
at 1300 r. p. m. 

“The fuel consumption varies from a minimum of 0.50 pounds. per 
B, H. P.-hour on the ground to a maximum of 0.69 at 30,000 feet. Indi- 
cated h. p. appears to vary as the density, and the heat supplied also 
varies as the density up to about 12,000 feet altitude. The curves between 
power and speed show that the increase in power with increase of speed is 
a maximum on the ground, at 30,000 feet there is practically no gain in 
power with increase in speed above 1700 r. p.m. 

“The power lost in friction is a very important factor in the performance 
of the engine at high altitudes, but its value cannot at present be determined 
with extreme accuracy. The piston friction was found to be about 80 per 
cent of the mechanical losses of the engine. 

“In tests of the effects of change of density and speed on carburetion it 
was found that the most economical mixture could be used at 15,000 feet, 
and greater weight proportions of gasoline to air were necessary at other 
altitudes, the maximum variation being about 10 per cent.” (Report 46, 
U.S. National Advisory Committee for Aeronautics. 39 pp., 31 curves.) — 
The Technical Review, May 11, 1920. 


THe Future or AviATtion.—The committee appointed to consider the 
proposals of the government as to “the encouragement of education and 
research in the interests of aviation” has issued its report as a White Paper. 
The recommendations it makes raise the oft-debated question as to the 
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efficiency of artificial state aids to industry however applied. The members 
of the committee in common with all men recognize that “at the present 
moment the industry is passing through a crisis,” but will “government 
support ” indeed cause it “to emerge satisfactorily”? We doubt it. “ Satis- 
factory emergence” involves two issues: first, the military issue, or the 
maintenance of a supremacy in aviation for purely warlike purposes: 
secondly, the civil issue, or the growth of aviation in its purely commercial 
aspects. In war the first automatically fuses with the second, but’ the 
moment peace is established the interests of the two cease to be identical 
and common action cannot forward them. The committee would seem to 
ignore that fact. 


We keep the civil issue under review. The crisis through which the 
industry is passing may be stated briefly to be due to the huge cost of the 
practice of aviation. In peace conditions aviation lies beyond the reach 
of all but a very few, whose interest coincides with their possession of 
the means necessary to follow it. In war time such was not the case: all 
the productions of the industry found an excellent customer in the state. 
The return of peace reduced the market at a stroke to dimensions not 
greatly larger than in pre-war days. Speaking broadly, civil aviation is 
not a “business proposition,” and as long as it remains so, so long will the 
best brains gravitate towards fields of activity in which the prospect of 
rewards is less limited. We must not be surprised if the motor industrv. 
for instance, attracts many that in other circumstances might have devoted 
their work to the aviation industry. The cry for economy will effectually 
limit official baits. Moreover, it is a proven fallacy that such baits can 
exert more than a fugitive influence upon the operation of the laws of com- 
mercial gravitation. State control has surely shown us that. Not that the 
committee advises a step reaching so far as the wholesale subsidizing of 
the industry. On the contrary, it contemplates merely the formation of 
a Denartment of Aeronautics at an estimated yearly exnenditure of £10.00 
and the placing of the results of any research achieved in the hands of the 
civil industry. This measure may serve the interests of the military issue. 
On that point we are not at the moment concerned to argue, except in so 
far as to indicate that fairly rigid limits will thus be imposed on the activi- 
ties undertaken. But the assumption that the civil issue will. under per- 
fectlv normal industrial conditions. benefit by military researches is almost 
certainly ill-founded. Exnerience shows that the flow df ideas alwavs takes 
place in the other direction—from civil to military. It is the ancient case 
of mercantile marine and naval practice all over again. Who ever heard of 
the official world—the world responsible for the military issue—adopting a 
capital improvement, whether in the use of steam. the turbine, oil fuel. or 
internal combustion marine engines, to take random examples, until after 
it had first stood its test in the commerical world? 

We are convinced that, deprived of the artificial stimulus of war, aviation 
must grow, if it is to grow at all, under the old rule of supply and demand. 
But we must fairly face the fact of the return to peace conditions. War has 
left as legacies opposing forces. The economic state tends to limit demand 
through adverse influence on the cost of flying. The immeasurable gain 
in practical knowledge tends to extend demand through the attainment of 
greater reliability. The resultant favors development. There is now. 
and always will be, a nucleus of patrons to whom the time saved by the 
employment of aviation in moving persons, and to some extent goods: 
makes it a necessity; whatever the cost. As commerce increases so will 
that nucleus increase, but no artificial stimulus can save it if, for inherent 
reasons, it cannot be accepted on a sound commercial basis—The Eng- 
ineer, Feb. 27, 1920. 
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ENGINEERING 


GEARED MARINE Tursines.—The discussion on Engineer-Commander 
Tostevin’s paper at the recent meetings of the Institution of Naval Archi- 
tects was more remarkable for its reserve than for the information, valu- 
able as it was, that it contained. Many of those present must have known 
full well that reduction gearing, particularly the double reduction form, 
is giving some anxiety to shipowners, and that there have been serious 
failures. But the mishaps were barely hinted at in the debate, and there 
was little or no attempt to discuss technically the problems involved. It 
is, we suggest, desirable in the interest of British engineering that the 
matter should not be kept in the hands of marine engine builders, gear 
cutters and shipowners. The failures, we believe, are not of a kind of 
which anyone need be ashamed. They are the outcome of a lack of 
knowledge and experience, and as such are to be expected in the early 
stages of a new development. There is no reason to suppose that anyone’s 
reputation would suffer by the open discussion of them, and a great deal 
might be gained by directing the whole weight of engineering knowledge 
upon the problems they raise. Here, surely, is a case where the two learned 
bodies directly interested—the institutions of Mechanical Engineers and 

of Naval Architects—would serve their members well, and serve the pro- 
fession well, by arranging a joint meeting at which the problem in all its 
details would be thrown open to. discussion. 

We are, unfortunately, constrained to write with some reserve, because 

we feel that we must not at present far exceed the limits prescribed by 
Engineer-Commander Tostevin’s paper and the discussion on it, but one 
or two interesting points may be touched upon. The failures may roughly 
be divided into three categories—wear of the teeth, excessive noisiness, 
breaking of the teeth. Engineer-Commander Tostevin dealt only with 
Admiralty practice, and in the navy there is no experience of double reduc- 
tion-gear. The single gear appears to give little trouble, and the prob- 
lem which has to be solved is why double gear should not be equally as 
immune. But even single gear is not free from one of the troubles at 
least, namely, pitting near the pitch line. The pitting is due to flaking off 
of the metal, and it is rather remarkable that it should occur in the very 
region where rolling action is assumed to be most nearly complete. We 
are, in this connection, naturally reminded of the corrugating of rails, and 
are led to wonder if a*similar phenomenon occurs. Pitting appears to 
continue for a time and then to cease, and it is reported not to be a serious 
defect, but on that point we suggest that opinion ought to be reserved. 
We could, were it desirable, quote one case in which flaking was so 
pronounced that the oil filters had to be cleared frequently of the minute 
particles of steel. In the earlier sets of gearing a load per lineal inch of 
tooth of 600 pounds to 800 pounds was not exceeded, but in the Hood 1000 
pounds is allowed; and in a general way it may be taken that that figure has 
hitherto been regarded as safe with the latest materials and the most 
accurate methods of tooth development. As many gears are running suc- 
cessfully with that designed pressure, the question arises why others fail 
under it. Assuming, as we may fairly do, that the material is good, and 
that the teeth are cut to a proper form and are accurately pitched, we 
are forced to the conclusion that one of two things occurs. Either am 
much higher pressures are in fact attained, or that lubrication fails; 
to go a step further, it is no doubt safe to say that if an excessive fd 
sure is reached, then lubrication will fail by disruption of the oil film and 
contribute to a breakdown. It is, we think, to existence of excessive pres- 
sures that first attention should be directed. Lubrication of wide gear 
teeth presents many interesting problems, but it may be assumed that if the 
present means are not perfect, they are at least adequate, and that were 
no other cause of failure present the lubrication system would zive satis- 
factory results. After a careful study of all the information we have been 
able to secure, we are disposed to attribute the whole trouble to exces- 
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sive pressure. We do not say that 1000 pounds per lineal inch is too great. 
If it were never exceeded the gear at sea would work with as little trouble 
as similar gear ashore. What we are convinced takes place is that owing 
partly to the working of the ship and partly to temperature changes, small 
errors in alignment occur and are followed by great augmentations of 
pressure. It may be said that owing to the solid construction of the 
framework of turbine and gearing, such changes are impossible. We 
cannot accept that view. Even the strongest framework of metal is readily 
distorted through a small amount, as everyone owning a delicate measur- 
ing machine knows well, and there can be little doubt that twisting and 
warping of the bed and frame on which the turbine and gear box are 
carried occurs. These movements are no doubt slight, but we are confident 
that were an appliance rigged up for the purpose of measuring them on 
a ship at sea, it would be found that changes of a material kind do take 
place and that pressures much higher than are provided for result. It is 
worth observing that wherever trouble has been so pronounced that the 
speed of the ship had to be reduced, the trouble has at once ceased alto- 
gether. It is, of course, possible to adduce one of two things from that 
fact, either that the rubbing speed is too great or that the pressure is too 
great. But since it is the low-speed gear with high pressure that gives 
the trouble, whereas the first or high-speed gear is free from it, we think 
the second alternative must be accepted. 

If our conclusion be correct, then there are three courses of action that 
may be taken. First, we may improve the metal; secondly, we may reduce 
the pressure; lastly, we may fix the alignment. It is doubtful if much 
better metal can be used than that now employed, and if the pressure per 
lineal inch is reduced the length of the gearing must be considerably 
increased. Finally, if the alignment can be kept accurate under all condi- 
tions, then not only would the present metal be perfectly suitable for the 
present pressure, but it might be found that even higher pressures could 
be sustained without difficulty. We suggest, then, in conclusion, that 
steps should be taken to design instruments that would check the alignment 
at sea and with the gear running. The apparatus would be delicate and 
costly, but it would well repay the outlay, even if in the unlikely event it 
proved that there was no change of alignment—The Engineer, May 7, 
1920. 


A Borer Tuse Farure.—In a recent issue of the Journal of the South 
African Institution of Engineers, Mr. T. G. Otley described a case of 
boiler tube failure. The tube in question was in a bottom row of a water- 
tube boiler and was 3% inches outside diameter and No. 7 gauge. The tube 
opened out for a length of about 10 inches, and as a result of the burst a 
large proportion of the fire was blown out of the furnace and the boiler 
house was filled with smoke and steam. 

The failure, said Mr. Otley, is of more than usual interest, in so far 
as it very clearly ilustrates a theory which he has held for some con- 
siderable time. When the burst occurred the furnace was fired with a 
high-quality Witbank district pea coal with high furnace temperature— 
approximating he judged, to about 1350° C., and no doubt the boiler was 
doing something more than its full load output. The calculated output 
was about 46,000 pounds per hour. It is, of course, well known that in 
all boilers heating surface nearest to the furnace does a disproportionately 
large fraction of the work. The bottom row tubes in water-tube boilers 
are worked very hard, but under normal working conditions they come to 
no harm because the water is in contact with the inside surface of the 
tube and the metal cannot be overheated. Assume that the furnace tem- 
perature is, say, 1300° C., the temperature gradient across to the wall of 
the tube is a very sharp one—4. e,, down to, say, 200° C. the temperature 
on the water side—but further assume, as is reasonable under certain con- 
ditions of working, that steam bubbles attach themselves to the wall of 
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the tube, then the temperature gradient is altered, and while remaining 
the same on the furnace side, the temperature may easily rise to 700° C. 
or 800° C. on the steam side, under which condition dissociation of the 
steam will occur and the metal on the steam side will become oxidized, 
forming thin layers of oxide. With the bursting of the steam bubble, 
water at approximately 200° C. temperature comes in contact with the 
tube, which contracts and the oxide cracks away. One can imagine this 
process being repeated until the sound metal is reduced very much in thick- 
ness until finally it is unable to resist the pressure combined with the 
temperature, and it then opens out and bursts. Careful measurements of 
the burst tube showed that it had stretched very little, but the thickness 
of the tube nearest the fire, where it burst, came down almost to a knife 
edge. On the other piece of tube adjoining the burst an incipient blister 
was forming, and iron oxide on the steam side was clearly in evidence. 
It was also clear that some of it must have been cracked off and swept 
away by the rush of steam and water. The trouble cannot be accounted 
for by the quality of the material, which was excellent in every respect. 
The moral to be drawn is that when boilers are to be worked very hard it 
is of the first importance that the feed water should be of excellent quality, 
and that the lower tubes should be cleaned at fairly frequent intervals to 
prevent anything except the slightest scale adhering to them. As a matter 
of general practice Mr. Otley said that he put the turbine cleaner through 
the three bottom rows of the tubes every 1000 to 1500 hours.—The Engi- 
weer, May 14, 1920. 


Tuin STEEL Betts ror MAGNETIZED PuLLteys.—The use of thin steel or 
iron belts on magnetized pulleys to transmit power has been patented in 
France. The magnetization of the pulleys is effected by windings lying 
in helicoidal slots on the surface of the pulleys. The thickness of the 
belt should not exceed about 0.06 times the diameter of the smallest pul- 
ley. With a steel belt of % inch thickness making contact over an arc 
of 145 degrees on a pulley of 10 inches diameter running at 4000 revolutions 
per minute, itis possible to transmit more than 200 horsepower per inch 
width of belt. With a pulley of 50 inches diameter running at 800 revolu- 
tions per minute, a belt of 1 inch width will transmit 1ooo horsepower. 
Steel belts may be run at speeds of 18,000 feet per minute so that this 
method of transmission is suitable for speed reduction with turbines.— 
Scientific American, May 22, 1920. 


Mystery Encine.—One of the ships delivered to Britain by Germany 
under the terms of the Armistice is equipped with an engine of new type, 
the working of which has to be discovered by our engineers without any 
drawings to help them, and with no assistance or instructions from the 
builders. The engine is described generally as “a double-acting marine 
Diesel engine,” is of very high-class workmanship, but tontains numerous 
evidences that it is somewhat experimental. (The Engineer, Apr. 2, 1920. 
Two and one-quarter columns.)—The Technical Review. 


ORDNANCE 


GerMAN Bore Sicutinc At SEA Wirnovut Use or Distant Osjyect.— 
There were obtained from the ex-German ship Nymphia some very re- 
markable bore sighting arrangements used in the German Navy. As far 
as is known, all other navies bore sight by putting a bore sight in the axis 
of the bore and making such adjustments to sight as may be necessary, 
with scale set at 0° to bring both sight and bore sight on the same distant 
object. In good weather the horizon does pretty well for the horizontal 
cross wire, but in bad weather it cannot always be seen clearly, and at sea 
the ship may be rolling badly. At sea, there is the difficulty of there 
being nothing to check up the vertical wire. The need had been felt for 
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a long time for some arrangement that would allow a ship to do its bore 
sighting readily at sea, and without the complications involved in the use of 
a distant object. This device, by means of prisms, allows the gun pointer 


to look into the breech of his own gun and to look down the bore with — 


his own sight. 

Various other systems to bore sight at sea without using a distant object 
have been attempted. One is to have bench marks on the ship as far distant 
as possible from the guns so that, when the gun is properly bore sighted, 
the bore sight is on one of these marks and the sight is on the other. Such 
bench marks can be put well forward on the forecastle, or well aft on 
the quarter deck. The usual argument against their use is that distortions 
of the ship ruin the accuracy of the method, and that the distance from 
the gun is too short for good accuracy anyway. When one carefully 
studies the matter and investigates the magnitude of all the quantities 
involved, the system looks much better than most officers consider it, and 
it is thought by many that it is worth while to have such bench marks and 
to use them. 

Bore sighting in port on battens erected on the forecastle or quarter 
deck is, of course, the most familiar method of checking up sights and 
bore sights without the use of a distant object. But this cannot be done 
rapidly, nor at sea in active service under war conditions, and cannot be 
classified as a method for rapid bore sighting at sea in service without 
the use of a distant object. 

Another scheme, tried by the Bureau of Ordnance and not generally 
known, consisted of putting on a small attachment a few inches long, 
screwed into a hole near the muzzle of the gun. This carried a pair of 
cross marks which were located in front of the sight when it was set 
at 0°. This method never came into general use, and only a few guns are 
fitted that way. 

To sum up, it may be said that the usual methods for bore sighting, 
without the use of a distant object, involve bench marks of some sort, 
either on the gun or on some other part of the ship. 

Method Used by Germans in Bore Sighting at Sea Without Use of a 
Distant Object—tThere is a small attachment containing prisms in the form 
of two optical squares. A ray of light entering one of the opening is re- 
flected across and comes out of the other opening, turned back parallel 
to its original direction and displaced to the side about 95 mm. In this 
way, by putting this small fitting in front of the sight, a gun pointer can 
adjust it so that his head does not interfere with the line of sight which 
comes to the rear. In the breech of the en there is placed a carefully 
manufactured self-centering plug. This plug carries a jointed periscope. 
The two legs of the periscope may be set at any angle to each other, and 
this angle is shown on a scale at the joint. The idea is to adjust the 
opening in the second leg of the periscope so that the line of sight, in com- 
ing back to the regr, enters the object glass. The line of sight will then 
be reflected up one leg of the periscope, across through the joint, down 
through the other leg of the periscope and out into the bore, parallel to 
the original axis of the sight telephone. 

It will be seen that altering the angle in the jointed periscope, so as 
to separate the legs apart or close them in, enables the opening in the 
second leg of the periscope to be put at any desired distance from the 
center of the bore. Dar tiskmnort the whole arrangement can be put in 
the breech at any desired angle. Thus the opening for the line of sight 
to center has sufficient adjustments to put it anywhere as it is desired to 
have it. There is a scale on the circumference of the breech fitting which 
shows how the breech fitting is put in the breech. There is one adjust- 
ment for the sight on the left of the gun and another one for the sight 
on the right of the gun. For instance, for use with the left sight, accord- 
ing to certain memoranda, the scale on the breech would be set at 2163%4°, 


and the scale at the joint would be set about 307%4°. For use with the right 
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side, the reading at the breech would be 143)4°, while the scale at the 
joint of the telescopes would read 5234°. Rryy 

These scales were not scales of precision. One’s first impression is that 
the accuracy of the whole arrangement depends upon the establishment, 
with mathematical accuracy, of certain distances which the line of sight 
and the parts of the periscope must be placed from the axis of the gun. 
Really this is not the case. If it were the cases, the whole instrument 
would be very impracticable. It needs only a glance at the scales to see 
that they are rough and only for approximately locating the different 
parts. The apparatus depends for its success upon the parallelism with 
which the rays enter and come out of the optical parts, and this parallelism 
is not affected by the fact that the periscopes reflecting prisms, etc., may be 
slightly displaced from their ideal positions, so that the line of sight may 
be a little off center from the middle of the different openings. So long as 
the line of sight gets from the sight telescope into the bore of the gun, it 
gets there parallel to its original direction. It may enter the opening of the 
periscope almost at the edge of the forward opening. The small reflecting 
prisms in front of the telescope sight may not be perfectly at right angles 
across the axis of the gun, but neither of these facts would affect the 
parallelism of the line of sight in the bore, and in the sight telescope itself. 
Things would be seen slightly off the center of the field. 

Lenses in the Bore-—Another box of bore sights was discovered which, 
it appears, can be used for distant objects in the ordinary way and may, 
or may not, be used in conjunction with this apparatus. There is an 
elaborate muzzle fitting with a lens in it and crosslines on it. There is 
a fitting which goes in like a cartridge case and carries other lenses at 
the afterend of the bore. This occupies the position where the cartridge 
case would go. An eyepiece extends to the rear. By this method, instead 
of having a small telescope a few inches long, we have virtually converted 
the whole gun into a telescope almost as long as those used for astronomi- 
cal purposes (naturally the lenses are very flat). For ordinary bore sight- 
ing on a distant object this method of having lenses at both ends of the 
gun, and converting the whole gun into an enormous telescope, offers 
certain obvious advantages. A similar fitting for an 88-mm. gun was also 
found in the same box. The other fittings and the periscopes were for a 
gun of 150 mm. caliber. 

It is believed that, in using the apparatus, the muzzle fitting with the cross 
wires is viewed from the sight and that the image of the other crosslines 
in the telescope is brought to coincidence with it. 

All details of the apparatus have not, at this time, been sufficiently 
studied to enable one to make a definite and positive statement as to exactly 
how the apparatus is worked. Optical experts are engaged in making a 
full report. This, however, will take some time. In the meantime there 
are certain things which we can be absolutely sure of, and these are 
believed to be sufficiently interesting to make a report on at this time: 

(1) For bore sighting at a distant object, the Germans used lenses at 
both ends of the gun. 

(2) For bore sighting at sea without the use of a distant object they 
used an arrangement for reflecting the line of sight of the telescope so that 
it looked into the breech and down the bore. 

(3) The number of this periscope fitting was 168. The date on it was 
1914. It was issued to a not particularly modern ship. This seems to 
establish the fact that the Germans have used this method extensively and 
for a very long time. 


GerMAN Navat GuN-SIGHTING TELESCopEs—The instruments described 
are a periscopic sight, a right-angle sight, and a variable sight all made 
by Carl Zeiss, Jena. Details. of the mechanical and optical properties are 
given. The refractive indices and dispersions of all the lens components 
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and the prisms were measured by means of a new method of immersion 
refractometry. The types of glass employed could thus be determined. 

“ Among the more interesting points in connection with the sights are 
the methods adopted for protection against scattered light and for ensur- 
ing that the instruments should be water-tight. The sights are provided 
with detachable spray excluders. 

In the periscopic and right-angle sights the cross-lines on the graticules 
are illuminated for night work by means of two small glass tubes filled 
with a luminous compound. These can be brought opposite the edge of 
the graticule by turning a small lever. Each instrument is provided with 
an eye-piece cap of the asymmetrical type (i. e., it has a sideflap), which 
is very much superior to the usual symmetrical type. Three color filters 
are employed in each sight, namely, green, orange, and neutral. Spectro- 
photometric measurements of the percentage transmission of these filters 
were made throughout the visible spectrum. 

“The paper contains diagrams illustrating the mechanical details and 
the optical systems of these instruments.” (J. S. Anderson, M. A,, B. Sc, 
Ph. D., and A. Barbara Dale. Transactions of the Optical Society, vol. 20. 
No. 9, 1919. Twenty-three pp., 10 figs.)—The Technical Review, Apr. 27, 
1920. 


NAVIGATION AND RADIO 


Tue New Box Sextant.—The instrument is designed for hand use 
where it is not convenient to employ a theodolite with stand. It is adapted 
for the measurement of angles on the sea, in the air, or on land, both by 
night and day. 
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‘“The instrument consists essentially of two prisms, P:, Ps, (Figs. 1 
and 2), placed one behind the other. Fig. 1 shows the arrangement of 
the prisms as seen from above, and Fig. 2 represents a side view. P, is a 
simple right-angle prism with the mirror surface Si, while P: is a double 
prism built up of two right-angle prisms, the two surfaces in contact at Ss 
being both silvered. The prism P; is fixed relative to the apparatus. The 
prism P;, together with the divided circle T and the axis A, can be rotated 
by means of both rough and fine adjustments. A third prism, Ps, is built 
up of two parts, the surface separation S; being half silvered. The object 
of this prism is to enable the observer to get a free view over the prisms 
P, and P:, as well as a view through them. 
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“The chief advantage of using a prism instead of an_ ordinary plane 
mirror is that the effective aperture remains more uniform during a 
rotation as can be seen from the following table: 


Effective apertures at different angles 


Single . Double 
Plane prism prism 
mirror mirror mirror 
o° FRR gttteeeees I 5 5 
OO? BNE WO cvciscs 
RE AAD. Maa oO 25 5 


“Tn this table 0° represents the direction in which the light is reflected 
backwards. The values of the effective apertures of the prism systems 
are calculated on the assumption that the angles next the reflecting sur- 
faces are each 45° and the refractive index of the glass is 1.57. A further 
advantage of using a double prism instead of a single one is that for the 
complete circumference only one half revolution of the prism is required. 

“Tt is necessary that the reflecting surfaces of the double prism should 
fit exactly together and’ should be parallel to each other and further, the 

risms should be free from pyramidal errors. The angles next the reflect- 
ing surfaces need not be 45°, but in each prism they must be equal. 

“Tn order to be able to make measurements of angular distances greater 
than 135°, a pentagonal prism can be inserted in the path of the ray which 
enters the top of the prism Ps, so that the free view is now to the side. 
The divided circle is viewed by means of a small microscope. The reading 
is accurate to about I minute. 

“The instrument is provided with a handle which can be screwed into 
the bottom or side of the box, according as the angle measurements are 
required in a horizontal or vertical plane. For observation on the sun a 
neutral tinted glass is provided for insertion between the prisms P: and Ps. 

“The method of obtaining an artificial horizon is as follows: A colli- 
mator, attached to a pendulum system, is placed in front of the upper 
portion of the prism Ps. It can be adjusted until its optical axis is hori- 
zontal when the pendulum is at rest. In the field of view of the collimator 
there is a bright line on a dark background. By rotating the double prism 
the image of a given object can be brought into position where the dis- 
placements of the line on either side are equal, when the pendulum is 
swinging. 

“A small telescope (4x) may be used with the instrument. 

The author describes how the apparatus is used in making a number of 
distinct types of measurements and he suggests that it may be employed 
for determining the distances or sizes of distant objects.” (C. Pulfrich, 
Zeitschrift fur Instrumentenkunde, 39 (1919), 201; abstract in Central- 
Zeitung fur Optik und Mechanik, Jan. 1, 1920.)—The Technical Reveiw, 
May IT, 1920. 


Function or THE U. S. Navat Osservatory.—To sum up, the Naval 
Observatory performs four principal functions, which are not only ab- 
solutely necessary to the navy and shipping interests of this country but 
to the country at large. These functions have been developed by the navy 
as the needs for them have arisen, and the plant has been provided by 

gress upon the representations of and work done by the navy. 

These functions are: 

(a) The furnishing and transmission of daily time ‘signals both by 
radio and telegraph. 

b) The computing and preparing for publication of the American 
Ephemeris and Nautical Almanac and the Nautical Almanac. 

(c) The continuous maintenance of observations for absolute positions 
of the fundamental stars, and the independent determination by observa- 
tions of the sun, of the position of the ecliptic, and of the equator among 
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the stars, and of the positions of the stars, moon, and planets with refer- 
ence to the equator and equinoxes in order to furnish data to assist in 
preparing the American Ephemeris and Nautical Almanac and improving 
the tables of the planets, moon, and stars. At the same time this depart- 
ment furnishes the observations for determining the time. 

(d) The development, supply, upkeep and inspection of all navigational 
instruments for the navy, which incidentally the obseryatory has practically 
done for the Shipping Board, and has established standards for the grow- 
ing merchant marine of the country. 

The Naval Observatory started the development of the Hydrographic 
Office ; made the first systematic meteorological and magnetic observations 
at the Capital; and has lately fostered the development, among many other 
instruments, of those necessary for the navigation of submarines and air 
craft—Rear Admiral Hoogewerff, in the Franklin Institute, April, 1920, 


HARDENING AND SOFTENING OF VACUUM TuBEs.—A recent issue of the 
Radio Review contains an interesting discussion of what happens to the 
gas in the so-called vacuum tube when it disappears. Dr. Eccles, the well- 
known radio authority, holds that the gas goes into the filament. It is 
pointed out that to do this the gas which may in certain circumstances be 
absorbed in a valve would occupy when fully condensed a volume equal 
to one-fifteenth of the filament itself and it is improbable that so much 
gas could be taken up by a solid heated to incandescence. On the other 
hand, if the gas were absorbed by the walls of the glass tube, the amount 
of gas so removed would form a layer only about one molecule thick if 
evenly spread over the glass. The existence and stability of such layers 
have long been recognized.—The Scientific American, May 22, i920. 


MISCELLANEOUS 


Anti-SuspMARINE Net Derence.—During the war experiments were 
carried out at Teddington on two types of nets, one intended merely to 
indicate the presence of the submarine, the other to prevent its passage. 

“Indicator nets are of light construction and intended to be ripped from 
their frame and carried off by the submarine; to them are attached buoys, 
which are towed on the surface of the water and so betray the submarine’s 
motions. The main problem is concerned with the type of buoy; most of 
those tried at sea were either unstable or else of such high resistance as to 
break their tow ropes in any sea. Flat-bottomed floats intended to plane 
did not make enough splash in fine weather, and in rough their slamming 
broke the tow ropes. A satisfactory form was developed at the tank, having 
a spoon bow and a V-shaped transom; all the buoyancy was forward, the 
weight aft, and the stern was left open. 

“Defence nets may be of three types, and arrest the submarine (1) by 
retarding its motion without showing it; (2) by deliberately converting its 
translatory motion into a rotary one—upwards, downwards, or sideways; 
(3) by loading it so as to sink it. The third type was not experimented 
with. Model nets were made proportioned as to strength and size of mesh 
to suit a model submarine similar to an E-class vessel, which was run at 
suitable speeds and into the net under its own power. The damage to the 
net was observed, as also the motion impressed on the submarine; in many 
cases cinematograph records were taken. 

“The nets were made of large mesh, and it was found that horizontal 
and vertical wires behaved slightly better than diagonal ones. They were 
supported by floats which were attached to a strong wire or jackstay; the 
horizontal wires were made rather stronger than the vertical, as they are 
usually met by the stem of the submarine and belly out at a sharp angle, 
either one or two wires having to stand all the load, while the vertical wires 
transfer the load to the jackstay. When a submarine hit the net a bulge 
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formed, and the vertical wires receiving support from the jackstay caused 
the bow to turn upwards as soon as the bulge was sufficiently large. The 
bow reached an angle of 30° to 50°, and the boat was brought gradually to 
rest and then forced backwards with the trim increasing. As’ the bow 
lifted the net settled more on top of it, and there was less chance of its 
being pierced. 

“Tt was found that if the jackstay was moored too rigidly the net was 
pierced before the bulge could properly develop; the best results were 
obtained by allowing the jackstay to “render” when the strain reached a 
pre-determined value, the strain being maintained as it rendered. The 
experiments showed that the stopping speed of the net varied as the break- 
ing load in the vertical wires, and for best results the jackstay and strain 
had to be about one-third of this, increasing to a maximum of not more 
than 80 per cent when it had rendered about 40 per cent of the length of 
net supported.” (G. S. Baker, Paper read before the Institution of Naval 
Architects, Mar. 24, 1920.)—The Technical Review, Apr. 27, 1920. 

+ 


Some PrincipLes oF NaAvaL Design AppLieD To Coast DEFENSE.—The 
object of this article is to set forth some new ideas as to the tactical ar- 
rangement and control of the armament of a coast defense fort derived 
from the study of the principles of battleship design and armament. The 
object of a coast fort being to defend a city or harbor against a hostile 
fleet bent on destruction, or the landing of troops, it follows that there is a 
great deal of similarity between a fort and a unit of a battle fleet, viz., the 
dreadnought, as far as armament goes. The natural opponent of a battle- 
ship in an artillery battle is another dreadnought, and hence one infers that 
a fort, designed as far as the armament is concerned on the principles of a 
battleship or superdreadnought would be the most effective enemy of the 
hostile fleet. The main difference between a fort and a battleship, tacti- 
cally, is that the fort is stationary, provides a steady gun platform, has 
better range finding facilities, and its vulnerability is less. But these dif- 
ferences, which are also advantages, do not alter the usefulness of the 
principles advocated here. Therefore the principles of armament applied 
in battleship design suggest their application in a modified form to forts 
of the coast artillery. 

The features referred to are: (a) The “ all-big-gun” principle; (b) the 
powerful secondary battery; (c) central control and fire direction; (d) and 
a design which subordinates all the auxiliaries and component parts to the 
“main battery” as the navy calls it, or the major armament, as it is called 
in the coast artillery corps. 

In 1906, as a result of the experience gained in the naval battles of the 
Russo-Japanese War, the British Navy laid down the first “ all-big-gun” 
ship, the Dreadnought. This name has since become the class name of all 
ships of her type, the later and larger ones being sometimes called “ super- 
dreadnoughts.” The British completed their Dreadnought before we com- 
leted the Michigan, our first dreadnought. The lesson that had been 
earned from the naval battles of the Russo-Japanese War was that in a 
battlé between battleships, the intermediate armament was practically use- 
less, as the tendency was to fight the artillery duel at maximum ranges, or 
the range of the largest guns on board. Hence the ship carrying the larger 
guns, and more of them, has the advantage. Of course the question of 
speed is important, as the ship of superior speed can choose whether to 
fight, and where to fight. The great naval battles of the Great War have 
proven the correctness of this principle, as all the great battles were fought 
at maximum ranges, and the fleet having the greater number of large guns 
of approximately the same range was superior. 

ith a great many of our forts, especially those on the eastern coast, a 
hostile fleet of superdreadnoughts could lie out of range of the major 
armament, or if not, could at least concentrate on the forts more large- 
caliber fire than the forts could return. It is problematical whether the 
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admitted advantages of a fort over a battleship would make up for the 
far greater number of heavy guns on the ships. Actual battle, such as the 
attacks on the Dardanelles and on the Belgian coast has proved that a 
fort has a decided advantage over an attacking fleet, other things bein 
equal, due to the steady gun-platform, better range finding facilities, 
the less vulnerability of the fort. 

It is therefore suggested that the “all-big-gun” principle be applied in 
a measure to our coast defense forts. By this is meant that there should be 
at a fort, or rather in a coast defense, only two calibers of guns as ona 
dreadnought, that is, 14-inch or 16-inch guns, and the secondary batteries, 
The 8-inch, 10-inch, and even 12-inch gun should not be mounted, as no 
more capital ships of the major powers are being built with these calibers 
in their main battery. (The main battery, as applied to a battleship, means 
all the guns of the maximum caliber.) .The 14-inch guns may be mounted 
on either a barbette carriage or railroad mount as both have been practi- 
cally demonstrated, and the type of mount has nothing to do with the prin- 
ciples advocated here. And, regardless of the type of carriage foumd most 
suitable for the 16-inch gun, the above principles will hold. , 

The secondary batteries of modern dreadnoughts are heavy; the tendency 
in the newer ships being away from the 2- and 3-inch to the 5-, and even 
6-inch. The navy 5-inch rapid-fire was the gun most used on the United 
States transports during the war for anti-submarine work. As nearly all 
modern auxiliaries, mine sweepers, destroyers, destroyer leaders, and light 
cruisers are armed with a heavier gun than a 3-inch, and as these are 
the boats that sweep mines, destroy harbor nets, carry landing parties, and 
partake in raids on harbors, it. follows that our mine batteries, whose duty 
it is to oppose these vessels and their operations should be of equal caliber 
and range. A suitable 5- or 6-inch rapid-fire gun combines good range and 
destructive power with a high rate of fire. Their service, I have actuall 
observed, is no more difficult or intricate than our ordinary 3-inch. Wi 
mine batteries of 5- or 6-inch rapid-fire guns, the forts will also have the 
superiority in this class due to the acknowledged advantage that accrues to 
the land position, as explained above. The searchlights and self-contained 
base range finders are a valuable addition to these batteries, while they are 
practically useless at the extreme ranges possible with the 14- or 16-inch 
guns. 

The mortar has no parallel on board ship, since a ship does not constitute 
a suitable gun-platform for them, and the accurate range-finding necessary 
for mortars cannot be accomplished on board ship. But mortars are J 
made in the larger calibers for coast artillery, so they are in harmony wi 
the “all-big-gun” principle. The most important consideration then, 
becomes that the mortars have approximately the same effective range as 
the major caliber guns. 

Another new feature embodied in the latest battleship designs is the 
ability of the main armament to be fired at any elevation up to about 30 
degrees. The New Mexico, Tennessee and California of our own navy are 


so designed. If this can be accomplished on board ship it can more readily: 


be done with coast guns, and the increase in range consequent upon this 
increased elevation of naval guns should be met by a similar change in the 
major caliber guns of the coast artillery. 

The central control and fire direction which is embodied in the design of 
modern battleships may also be applied advantageously to the organization 
of a fort’s artillery in battle, in a modified form. Ina fort this could take 
the form of a central command station like the present fort commander’s 
station, a central range section, and a central spotting section. The range 
section would have under its control all the available means for finding 
ranges, such as visual (with azimuth instruments and base-end stations) 
directional radio, observation balloons, sound ranging, etc. This central 
range section would employ that system which was most suitable or which 
was available, sending the resulting ranges and other data to the central 
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“plotting room. In the central plotting room the data would be corrected, 


computed, and “ relocated,” and correct data sent to each individual battery. 
Likewise the central spotting section would “spot” or observe for such 
batteries as designated by the fort commander, using the best means avail- 
able (such as observing stations, airplanes, or balloons, etc.) and send the 
results to the central plotting room where the results would be applied to 
the data for the respective batteries concerned. Both the range section and 
the spotting section should be so arranged as to operate also on all land 
targets in range of the fort. 

The modern means of range finding, observation and correction of fire, 
and even of range computation, are so complex and expensive as to pro- 
hibit their individual use by each battery. By centralizing these services, as 
outlined above, for a whole fort, all batteries may have the advantages of 
such modern means. Actual experience has proved that, even under the 
most ideal weather conditions the present system of visual range finding 
from azimuth stations on a horizontal base is inadequate; and that a great 
part of the time the system is absolutely useless for any but the shortest 
ranges due to fog, mist, low visibility due to other causes, and darkness. 
Much of this suggestion is not original with the writer but is included as 
part of the principles embodied in naval design. 

Therefore, other means, such as: horizontal base with observation bal- 
loons at each end to determine azimuth of target; directional radio stations 
(as used with the Radio Compass) ; and sound ranging, must be resorted 
to, and these are the different means attached to the range section of the 
central station in the diagram of proposed organization. 

The central plotting and computing room, fire direction station, and tele- 
phone exchange should be in a bomb-proof above which would be the 
observing station and post of the fort commander, the chief spotter, and 
searchlight officer. A secondary station for the searchlight service and the 
spotting service would have to be provided at the other end of the “ fort 
base line,” with an auxiliary fort commander’s station in duplicate in case 
of destruction of the main one. The apparatus mentioned above for the 
bomb-proof would not require duplication. 

This centralization of the plotting and fire direction work in one station 
would greatly simplify the fire control and communication system of the 
fort, as well as effecting a great saving due to the reduction in the number 
of necessary stations with their appropriate apparatus. 

Centralization would also make possible the firing of “fort salvos” of 
the major caliber guns, giving the concentrated destructive fire possible only 
with this type of fire. 

In order to combine the principles outlined above in the design of a fort 
or coast defense, it would be necessary to design the fort as a unit with that 
object in view. The guiding thought must be the size and number of the 
major armament. After this has been decided upon, all other features of 
the design must be coordinated and also subordinated to the major caliber 
batteries. By this is meant the size, number, and location of power-plants, 
shops, storehouses, searchlights, quarters and barracks, telephone system, 
railroad facilities, and fire control apparatus and stations. The main battery 
is the raison d’etre of the fort or coast defense, and should govern all other 
matters, since all other units of a fort are subservient to the major arma- 
ment, in this system. 

It is not the intention of this article actually to describe the design of 
such a unit “ all-big-gun” fort, but merely to call attention to some of the 
main principles of naval armament, and to suggest their application to coast 
defense forts from the analogy of the fort’s opponent, the dreadnought. 
It is presented in the form of a theory for further discussion by the mem- 
bers of the coast artillery corps. 

_In conclusion the following outline of the advantages of this system is 
given: 
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(a) A great saving would be effected in the amount of fire control equip-’ 
ment required for a fort due to doing away with plotting rooms and 
observing stations for each battery. Here would be a saving in initial cost, 
and in upkeep and repair. 

(b) A saving due to a greater quantity of one type of gun being manu- 
factured, permitting quantity production of the guns, carriages, and all 
accessories and spare parts. 

(c) A saving in repair and maintenance of the batteries, as less spare 
parts would have to be carried in stock by the ordnance department. 

(d) It would be easier to develop efficient battery commanders and artil- 
lery officers for the staff (range officer, searchlight officer, spotter, etc.) 
because there would be fewer types of guns, and the system at all posts 
would be standard. 

(e) It would be easier to train efficient personnel because of the reduc- 
tion of number of types of guns, carriages, fire control stations, ammuni- 
tion, etc. The navy aims to do this by having ships built at same period of 
same type, thus making transfers of officers and men from one to the 
other no handicap to efficiency; the same would apply to different forts, 

(f) A less number of highly trained enlisted men would be required 
because of the reduction in number of B. C. stations, plotting rooms, obsery- 
ing stations, isolated power-plants and fire commander’s stations. 

(g) A more effective fire could be wielded by the commander of a fort 


of this type. He could engage the hostile fleet at the same time or before it . 


could open fire, and, having the advantage (which was proved in the dis- 
astrous attacks of naval forces on land forts in this war) that goes with a 
steady gun platform and superior range finding equipment and lower vul- 
nerability, can clinch the victory. 

(h) The use of all kinds of automatic machinery is easier in such central- 
ized and standardized fort. 

(i) By increasing the effective weight of the fire of the fort and main- 
taining only one fire direction and range finding station it will be possible 
for each fort to have all the expensive modern scientific auxiliaries such as 
balloons, airplanes, radio direction finding sets, etc. It would be out of 
the question to provide this equipment individually for each battery when 
it can be used to serve the whole fort through the central control station 
as does similar equipment on a dreadnought. 

Many of the ideas here outlined are not new and have already been 
advocated, hence the purpose of this article is mainly to consolidate them 
and show the analogy to certain principles of naval design —Journal U.S. 
Artillery, May, 1920. 


Wuy THE GeRMAN Navy Farrep.—Captain Persius, the sanest and most 
noted of German naval critics, has written a book on “ The Sea War.” As 
the naval expert of the Berliner Tageblatt he had chafed bitterly at the 
iron restrictions placed upon him by the German censorship. When that 
censorship was removed, he wrote his book to tell what he thought of 
the German naval policy before and during the war. His revelations 
constitute one of the most formidable indictments of the ex-Kaiser and 
his naval chief, von Tirpitz, which have ever appeared in print. Like 
Maximilian Harden, Captain Persius criticises wholly from the German 
viewpoint, a method which makes his attacks all the more deadly. 

At the outset Captain Persius gives interesting details of the personal- 
ities of the ex-Kaiser, who was the Supreme Chief of the German Navy, 
and of Prince Henry of Prussia, who occupied the position of senior 
admiral. Of the building up of the German Navy he says: 

“With a few cruisers and with the friendly assent of Great Britain 
Bismarck gained nearly all our colonies for us. No threat was seen in our 
naval armaments, which fully sufficed for Germany’s interest. But at 
the end of the last century the time began when Tirpitz set to work in 


order to carry out the Kaiser’s words: ‘The trident belongs to our hand.’ 
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What motives had William II to increase naval construction? In the 
first place, megalomania and vanity. In order to satisfy these he needed 
a strong fleet, strong at least in numbers. Crass materialism was the 
driving force behind the Kaiser’s every action.” 

Kaiser and Prince Henry.—Naval construction, intimates this German 
critic, was carried on by the Kaiser for his own pleasure, and entertain- 
ment. He needed the fleet as a background during the Kiel week, and 
as an escort during the Hohenzollern excursions. His evil influence was 
widespread among the officers, among whom servility to superiors, brutality 
to inferiors, unhealthy rivalry, love of enjoyment and bombast were en- 
couraged. Under the Kaiser’s régime luxury and good living flourished. 
During the war he often appeared at Kiel and Wilhelmshaven and made 
grandiloquent speeches. During the naval maneuvers he perpetrated 
practical jokes which were almost incredibly coarse and vulgar. 

Prince Henry of Prussia, the ex-Kaiser’s royal brother, stands equally 
low in the estimation of Captain Persius. He says Prince Henry was a 
pronounced Anglophile, most at home when strolling along Pall Mall or 
Piccadilly, or when, in evening dress, the guest of some English club. An 
interesting account is given of Prince Henry’s pleasure cruise to the 
Far East in the German war cruiser, the Deutschland. Before his depar- 
ture the Kaiser said to him: 

“If any one should venture to offend us in our good right, then bring 
your mailed fist (gepanzerte Faust) into action! And, if God wills it, 
weave laurels around your youthful brows.” 

To this the prince rejoined : 

“TI go forth to bring to the nations the evangel of your Majesty's hal- 
lowed person!” 

On this Captain Persius comments that the “ gepanzerte Faust,” which 
became world-famous subsequently in English translation as the “ mailed 
first,” referred to the Deutschland, an armored cruiser of an old ramshackle 
description and the object of much ridicule among the English. 

Captain Persius was a member of the Deutschland party on this cruise, 
and came back with many uncomplimentary anecdotes of Prince Henry, 
which he sets down in his book. Once, while the ship was lying near 
Bangkok, a number of Siamese princes and dignitaries arrived in a yacht. 
They were decked out with all kinds of orders, and their uniforms blazed 
with gold. Their leader, a chocolate colored Siamese, was the worse for 
liquor. When Captain Persius expressed his amusement at these absurd 
personages, Prince Henry waxed furious, and exclaiming: “No more 
of this, please! Be careful what you’re saying! Why, you don’t seem 
to have the slightest dynastic feeling!” walked away in a fit of bad temper. 

Tirpitz and U-Boat War—Of Admiral von Tirpitz, the man responsible 
for the execution of the Kaiser’s naval policy, Captain Persius writes: 

“Tt is no exaggeration to say that, except for the few gentlemen who 
owed him personal gratitude, our naval officers felt no sympathy for Tir- 
pitz. His character was generally known—his crass egoism, his domineer- 
ing spirit, his megalomania, his lack of understanding for the needs of 
the fleet, his feebleness in the face of the bureaucracy. Known, too, were 
the orgies he carried on in the Marine Ministry and the way in which 
he failed whenever new problems in ship construction or naval artillery 
appeared. .... He failed in the precise direction in which he should 
not have failed—U-boats! He showed plenty of energy where less energy 
was needed—torpedo boats and airships. Tirpitz was often great in little 
things. In this respect he somewhat resembled a Prussian sergeant major 
.... The Kaiser did not find Tirpitz sympathetic (although he imagined 
he needed him). It was my frequent experience that he treated him con- 
temptuously. But Tirpitz’s skin was as thick as his conscience was robust. 
.... To-day no wideawake German thinks of Tirpitz except sorrow- 
we... Tirpitz who torpedoed German happiness, German content- 
ment, German wealth.” 
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Captain Persius blames Admiral von Tirpitz severely throughout for 
not realizing the value of the submarine; even in peace time, he says, the 
German Naval Command “neglected the most modern weapon, the sub- 
marine, which would have been of the highest value for us, who were the 
weaker at sea. The chief guilt lies with Tirpitz, who did not further the 
U-boat weapon before the war as interests of national defense commanded, 
He furthered the construction of big battleships with great ardor. And 
thus he created England’s hostility to us, and thus he created the war.” 

As a consequence of von Tirpitz’s misconceptions, Germany entered the 
war with only twenty-seven submarines. Captain Persius gives a series of 
figures showing the slow growth of the German submarine fleet. Not only 
von Tirpitz, but his successor, Admiral von Capelle, were at first opposed 
to U-boat construction, and when they realized the value of this weapon 
they advocated intensified U-boat warfare prematurely, so that when a 
really formidable number of submarines had been launched England had 
perfected her defensive measures. The unrestricted U-boat war which 
was opened in 1917 Captain Persius calls the greatest mistake made by 
the Germans after the invasion of Belgium, because it brought America 
into the war. In this connection he says: 

“Sensible Parliamentarians opposed it. From Capelle’s mouth came 
the words: “ America—zero, zero and zero once again!’ He rejected the 
arguments of those who pointed to possible war with America by saying 
that he was of one mind with his former chief Tirpitz. Even in January, 
1918, he said to a representative of the Neues Pester Journal: ‘ America’s 
military assistance is a phantom.’” 

German Naval Censorship—To.the very last the German naval censor- 
ship adopted a policy of secretiveness and falsification. Captain Persius 
compares this policy with that of the British Admiralty, which admitted 
frankly all losses; the only exception to this rule was the loss of the 
Audacious, and this was admitted immediately after the armistice. In 
Germany all was hushed up, obscured, invented. In all cases of official 
announcements of naval battles in which the British and German versions 
conflict, Captain Persius establishes the fact that the British version was 
truthful and accurate, the German version untruthful and inaccurate. 
“The German people were bluffed and deceived until they lost all faith 
in their own rulers.” 

A case in point involved the transportation of American soldiers to the 
battlefields of France. To the last the German naval authorities denied 
that American troops were being sent. On July 5, 1917, the Rotterdam 
correspondent of the Berliner Tageblatt wired that German submarines 
had attacked American transports, the implication being that the attack 
had been unsuccessful. This wire was submitted by Captain Persius to 
the Staff of the German Admiralty. The reply received was as follows: 
“The telegram can be published only if a comment, making the news 
appear ridiculous, is added.” The edited version, which made the message 
appear vague and problematic, was not accepted, and the news about the 
attack on American transports was suppressed altogether. Every engage- 
ment, large or small, was similarly misinterpreted or hushed up in the 
grossest and most childish manner. Some of the official reports quoted 
by Captain Persius are absurd and insulting to the intelligence of the 
German people. For this von Tirpitz and his successor were responsible. 

The Revolution—lIt is significant that the German revolution broke out 
first in the navy. The responsibility for this Captain Persius attributes in 
great part to the evil influence of the Kaiser already mentioned, his super- 
ficiality, grandiosity, love of display, and nepotism of a widespread char- 
acter, as a consequence of which officers and men became mutually es- 
tranged. Though there was much inactivity during the war, the men’s 
leave was cut down, and many irksome and unnecessary restrictions were 
imposed upon them. While the seamen lived on war rations, the officers 
reveled in luxury. Realization of the stupidity of the German naval policy 
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also sapped the confidence of the men, and the personality of the Kaiser 
widened the breach. On June 5, 1916, just after the battle of Jutland, in 
which the British lost 6104 men and 117,150 tons of shipping, as against 
the German loss of 2414 men and 60,702 tons, the Kaiser said to a dele- 
gation representing the crews of all the ships engaged, assembled on 
board his flagship at Wilhelmshaven: 

“The English fleet has been beaten. The first mighty hammer-blow 
has been delivered. The halo of English world-dominion has vanished. 
You have opened a new chapter in the world’s history. The Lord of Hosts 
has steeled your arms, and has cleared your eyes. Children, what you have 
done, you have done for our J‘atherland, so that in all the future and on 
all seas it may have a free path for its work and all its deeds.” 

A. very loyal old naval officer, who had taken part in the battle and 
was present during the delivery of the Kaiser’s grandiloquent speech, made 
this pithy comment: 

“We were laying to with our, badly riddled ships. The many dead and 
wounded were brought to land. On the quays stood their kin clothed in 
black; women and children wept piteously. We were not intoxicated by 
victory. We knew that this was the first and last battle we could fight. 
We had had amazing luck, and it seemed incredible that things had gone so 
well for us. Then the Kaiser came on board, in high spirits, smothered 
in decorations, surrounded by his great entourage that distributed hand- 
shakes and congratulations right and left, smiling graciously. The Kaiser’s 
bombastic speech and the whole ceremony were so repulsive to me that I 
shuddered. I shall get rid of my uniform as soon as possible.” 

It was episodes such as this that destroyed the confidence of the crews 
in their rulers. When ‘the end of the great drama approached, and the 
entire German fleet was ordered to steam out and give battle—which meant 
annihilation—the sailors got wind of this’ “devilish proposal,” and the 
news went from mouth to mouth like wildfire. “They were going to 
murder us, one and all, in the last moment of the war!” The men of 
the German navy refused to be murdered, they mutinied, the revolution 
began, and the whole imperial edifice collapsed like a house of cards.— 
New York Times Current History, April, 1920. 


Corrosion 1N Wire Ropes.—Experience has shown that wire ropes of 
compound construction, subjected to corrosion influences, are likely to 
deceive engineers as to the strength remaining in them, says a circular 
issued to managers of mines on the Rand, South Africa. Where reduc- 
tion of diameter or circumference of the rope has taken place, not ac- 
counted for by the evidence of wear, the part of the rope under examin- 
ation should first be fully loaded and then relieved of the load. Any 
noticeable difference in circumference under these circumstances and the 
slackening of the outside wires when the load is off will indicate that 
internal corrosion has taken place. The extent of corrosion inside the 
strand can only be estimated by the slackness of the outside wires. The 
corrosion between the strands can be further examined by untwisting the 
rope or displaying the strands sufficiently with a marline spike. 

ngineers are apt to imagine that reduction in the size of a rope may 
be due to some collapse of the hemp core. In a test at the mines depart- 
ment mechanical laboratory of a 1.28-inch diameter rope, the hemp core 
was entirely removed for about 5 feet of the length. The specimen was 
gradually loaded up to 30-tons, but beyond a slight increase of the lay 
from 10% to 11 inches, subsiding after test to 1034 inches, where was prac- 
tically no alteration in the shape or size of the rope. 
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In some recent tests of corroded ropes, the results shown in the table ca 
below were obtained. pl: 
Original diameter ire 
in. Original Diameter Breaking load re 
= A . breaking load at test at test 
i Rope Wires Ib. in. Ib. ex 
SO dis sibs 0.099 222,208 1.41 191,960 So 
BAO neat vss 0.099 222,208 1.40 166,660 | 
iE Tad wid le 0.099 222,208 1.30 137,260 J 
Ho AMD ceiw. oss 0.099 222,208 1.23 66,880 Ce 
See ius ass 0.102 220,000 1.22 97,260 be 
eet a 0.115 148,700 1.23 137,660 » ed 
gia nt cys O.115 148,700 1.00 78,920 Sil 
In all the above-mentioned cases the outside wires were less than half ray 
worn, but the internal corrosion was excessive. The wires weré brittle Ex 
also. Experience has shown that the remarks concerning corrosion on the tan 
certificate of biannual tests are taken as merely applying to the test speci- So 
men and not considered as having a bearing on the state of the rest of Sp 
i the rope.—Engineering and Industrial Management, May 6, 1920. ita 
Payinc War Costs.—“ It is of profound importance to make the millions a 
of workers see things correctly, for they are blindly approaching a time when St 
adverse economic conditions are going to drive them, and no socialistic rant- Wi 


ings or paternalistic policies by the government are going to help them. The » 
world has become so much poorer by the squandering of wealth and man- 
power during the war that no advance in the scale of living is to be ex- 
pected from it. The prospect is just the reverse. The farmer does not h 
lose his cattle and install impfovements in his house because of his loss. ss 


The people of a city do not become profligate buyers of automobiles after = 
a conflagration has swept away their houses. No more do nations become er 
prosperous because war has consumed their substance. Instead of labor wt 
holding what it has gained during the war it is probable that it will suffer a 
a relapse of a condition inferior to what it held just before the war, a 


although the unions will struggle bravely against it. But labor is in 
danger of losing the eight-hour day for the simple reason that it will 
- i have to work nine to ten hours in order to produce enough on which to “ 
1 live."—W. R. Ingalls, before Canadian Mining Institute. 
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Rustinc or Suips.—The rusting of the hulls of ships ‘in sea-water is aspl 

not an ordinary process of oxidisation, but a complex physico-chemical pan 

action that is not yet fully understood. low 

“Electrolytic action is set up between the iron and rust with the sea mai 

water as electrolyte as soon as the initial rust formation has taken place. “ 

This action continues as long as the liquid can penetrate between the iron pers 

and the formation of rust, and the increase of volume of the rust exerts be : 

a pressure that flakes off the surface and favors the further penetration wea 

of the rusting. At the same time as this process takes place outside the to e 

ship, rust formation occurs inside the hull in the presence of damp, so than 

that the deterioration of the hull takes place from both sides. T 

“Various methods have been adopted to inhibit the rustinz action. In in S 

America the iron plates are alloyed with copper, cobalt or nickel, but if ecor 

the added metal does not form an alloy, but remains present as a mixture, the 

‘ the electrolytic action may be accentuated.. _ ; of § 
“The best protection is afforded by covering the iron with protective as f; 
coatings of metal or paint. Zinc squirted on by the Schoop process is sulf: 

very suitable, and the paints that are used should contain rubber in solu- in tl 

tion to obtain the greatest impenetrability. Coal tar is also a good mate- may 

rial. The selection of paints is of the greatest importance and they prod 


should be laid on in several layers. For the inside of the hull cement presi 
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capable of withstanding heat may be used. In some cases zinc protective 
plates are fixed in such positions as to divert the eletrolytic action from 
iron parts that require special protection. The author proposes that a 
research laboratory should be founded in Germany to study the question 
exhaustively.” (Stauch, Elektrotechnische Zeitschrift, Mar. 4, 1920, 3 
cols.) —The Technical Review, May 11, 1920. 


MINING FoR O1t.—We shall in future dig most of our petroleum out of 
the hills in solid form, according to President Victor C. Alderson, of the 
Colorado School of Mines. Oil-shale, from which oil may be extracted 
by distillation, is the only great national reservoir that can be absolutely 
depended upon, President Alderson asserts. It will be the source of our 
oil-supply for the future, for it provides an almost unlimited supply of 
raw material. Its distribution is world-wide and its extent incalculable. 
Extensive deposits are found in Colorado, Utah, Wyoming, Nevada, Mon- 
tana, and California. It abounds in Canada, in Scotland, in France, in 
South Africa, in New South Wales, New Zealand, Tasmania, Brazil, Italy, 
Spain Austria-Hungary, Serbia, and Turkey. President Alderson figures 
out that in his home state alone, if one hundred plants were in operation, 
each treating two thousand tons daily, they would have a daily production 
of two hundred thousand barrels, and they would have material to last 
them eight hundred years. Our quotations are from a paper read at the 
ay suit Mining Congress by Dr. Alderson and issued in pamphlet form. 

e read: 

“Oil-shale virtually contains no oil as such. It is a consolidated mud or 
clay deposit from which petroleum is obtained by distillation. In appear- 
ance the shale is black, or brownish-black, but on weathered surfaces it is 
white or gray. It is usually fine-grained, with some lime and occasionally 
sand. It is tough, but in thin sections friable. When broken to a fresh 
surface it may give an odor like petroleum. Thin, rich pieces may burn 
with a sooty flame. .... Oil-shale must be carefully distinguished from 
oil-sand. In the oil-sand the oil is contained in the sand as oil. When 
the sand is penetrated by a well the oil gushes out or is pumped out. In 
the oil-shale there is no oil as such, but only the uncooked ingredients of 
oil. When the shale is subjected to destructive distillation—1. e., heated 
in a closed vessel or ‘ cooked,’ shale-oil results as a manufactured product. 

“Oil-shale is one of a long list of natural deposits which result from the 
deposition of organic matter from plants or animals of a former geologic 
era—like anthracite, bituminous, and brown coal, peat, petroleum, and 
asphaltum. Beds of oil-shale were laid down in lagoons, or wide ex- 
panses of quiet water. They contain a large amount of organic matter— 
low plant forms of lifelike alge; also pollen, fish-scales, insects, and re- 
mains of animal and vegetable life. 

“ At the present time we have no exact knowledge of the change or the 
persistency of oil values with depth, nor the under-ground difficulties to 

met in mining. Up to the present time sampling has been done on 
weathered outcrops or from shale close to the surface. There is reason 
to expect that as unaltered shale is reached it will be found to be richer 
than shale near the surface.” 
_ The oil-shale industry, President Alderson tells us, has been in operation 
in Scotland since 1850, and has met and overcome technical, trade, and 
economic obstacles. It seems to him a mere matter of common sense for 
the pioneers of the industry in the United States to follow the methods 
of Scotland; to adapt them to our conditions, and then to improve them 
as fast as possible. Besides the production of crude oil, gas, and ammonium 
sulfate, he suggests that the nitrogen may be reclaimed in a form for use 
in the manufacture of munitions of war; aniline dyes and flotation oils 
may be obtained; possibly producer gas, a substitute for rubber, and other 
products may become valuable. All in all, he says, the oil-shale industry 
presents a long series of problems to be solved by trained men. The in- 
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dustry can be classed as a combined mining-chemical-manufacturing pro- 
ject. To quote further: 

“In mining oil-shale, steam-shovel methods may be eliminated for the 
present, Beds of shale amenable to such treatment are far removed from 
railroads or are on the top of high cliffs. To reach these beds expensive 
roads would have to be constructed and the first cost of installation would 
be excessive. In the next place, the long-wall system of coal-mining can 
be eliminated, because under that method the roof is allowed to cave in 
after mining and this would destroy any beds of shale lying above the 
one being mined. The room-and-pillar method of coal-mining will prob- 
ably be adopted..... A large percentage of shale must be left, but this 
is inconsequential on account of the great extent of the deposits. It goes 
without saying that to open an oil-shale deposit properly a definite plan 
of development must be outlined, mechanical ventilation supplied, provision 
made for rapid and economical haulage, and the numerous appliances 
provided for handling a very large tonnage in an efficient and economical 
way. The open-cut method may be used in some favorable iocali- 


“The oil-shaie industry has a variety of phases and is consequently a 
complex industry. The mining of shale will probably present no problems 
of a troublesome character. The crux of the industry is, however, in the 
restoring—. e., in the conversion of the shale into oil and gas. The specific 
problem is to apply heat to the retort at such a temperature and with such 
uniformity that not only will the maximum yield be produced, but that 
the oil will be of a suitable character for the succeeding process of refining. 
On this problem American ingenuity is at work. Already about 20 pro- 
cesses are in course of development.—The Literary Digest, May 22, 1920. 


Fuet Economy 1n GerMANy.—The author takes as his text an article 
contributed to the Frankfurter Zeitung by Otto Alt, in which it is proposed 
to submit the bulk of the coal raised in Germany to a special process of 
low temperature distillation. 

“ Liquid fuel thus obtained could be used in Diesel engines and the other 
by-products obtained (including ammonia, benzine and lubricating oil) 
would be of great value in industry. The low temperature distillation pro- 
cesses in question are applicable to the lignite as well as to the hard coal 
of Germany. Distillation at temperatures as low as 600° C. yields tar of 
quite different composition and properties from those of ordinary coal 
tar, and the yield of the low-temperature tar is from 8 to 12 per cent 
of the weight of raw coal, compared with from 4 to 5 per cent of ordinary 
coal tar in high temperature distillation. 
ucts from coal distilled at 1800° F. and at 800° F., respectively. A brief 

“A table is presented showing the average quantities of various by-prod- 
comparison is made between the thermal efficiency of Diesel engines and 
steam installations, and it is estimated that by using Diesel locomotives 
instead of steam locomotives about 75 per cent of the coal consumption 
of railways would be saved. In conclusion, the author criticises the super- 
power station scheme proposed for this country, principally on the ground 
that the stations are to burn raw coal without utilising the valuable by- 
products which might be ‘recovered. Also, most of the heat developed by 
this coal will be rejected (via the condensing water) to the rivers of the 
country.” (D. Brownlie, Manchester Guardian, Apr. 6, 1920. 2 cols.)— 
The Technical Review, May 11, 1920. 


SuccessruL CANALS.—Suez: 100 miles from Mediterranean to Red Sea. 
Original depth 20 feet, present 30, ultimate probably 40. First year, 1870, 
vessel passages, 500; maximum, 1914, vessel passages, 4800; tonnage, 
see It cuts off 2000 to 3000 miles from the Oriental voyage. It 
paid. ms 
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Panama: 41 miles from Caribbean to Pacific. Elevation of 85 feet 
overcome by three locks, 1100 by 100 feet. Depth of channel, 45 feet. 
First year, 1915, vessel passages, 1317; tonnage, 4,600,000. It cuts off 1500 
to 2500 miles from the coast to coast voyage. It cost $400,000,000. It pays. 

Manchester: 35 miles from Mersey estuary to inland port. Original 
depth 26 feet, now 28. Foreign trade of port, first year, 1894, $34,500,000 ; 
foreign trade, 1911, $270,500,000. It eliminates transfer at Liverpool and 
short rail haul, It cost over $100,000,000. It pays. 

Hamburg: 85 miles from the sea by River Elbe. Original depth low 
water 6.5 feet; in 1911, depth low water, 26 feet, high water, 32 feet. It 
made Hamburg the chief port of Germany. It paid. 

The Soo: 10 miles from Lake Superior to fairway in St. Mary’s River. 
Original depth, 11.5 feet; present depth, 20-21 feet in channel, 24.5 feet in 
locks. Maximum traffic, 1916, vessel passages, 25,407; tonnage, 91,800,000. 
It extends the lower lakes 400 miles westward, Superior 600 miles east- 
ward. It pays. 

The St. Lawrence: 46 miles to be rectified. Depth to be recommended 
by engineers. Cost to be estimated by engineers. It will extend the Great 
Lakes System to the seven seas. It will pay—Shipping, May 10, 1920. 


Mexican SiTuATION.—Business men and political leaders are asking 
about the new men who are reported to be in control of Mexico. Some of 
the names are unknown to the State Department, while, all of the men are 
young and untried. To have our nearest neighbor, with its 14,000,000 
people, suddenly fall into the hands of these young radicals, makes one 
realize that we are living in perilous times. Jt emphasizes the importance 
of giving political positions only to men of the highest character, Christian 
men who stand for righteousness. 

We cannot vouch for the character of Gonzales, Alvarado, De la Huerta, 
Obregon, and these other Mexican leaders. The way Carranza was killed 
suggests that they are no better than their predecessors. Other information 
leads us to believe that these are the better young men of the recent Mexican 
leaders and that more may be expected of them than of any previous group. 
Let us hope they will not get fighting among themselves. Certainly the oil, 
gold, and other natural resources of Mexico have brought the nation trial 


and tribulation —United States Bulletin, May 31, 1920, 


CURRENT NAVAL AND PROFESSIONAL PAPERS 


Speculation I (Possibilities of the Transport Tank and Operation of 
Large Tanks in Warfare Ashore Somewhat after the Methods of Naval 
Tactics). Journal of the Royal United Service Institution, Feb., 1920. 

The Relation of the U.S. Naval Observatory to the Navy and Shipping 
Interests of the Country. By Rear Admiral J. A. Hoogewerff. Franklin 
Institute, April, 1920. 

The Physics of Flight. Franklin Institute, May, 1920. 

German Submarine Mine Layers. The Engineer, April 23, 1920. 

H.M.S. Hood. Institution of Naval Architects, March, 1920. 

German Submarines. Institution of Naval Architects, March, 1920. 

Mechanical Reduction Gears in Warships. Institution of Naval Archi- 
tects, March, 1920. ’ 

The annual number of The Shipbuilder for 1920, published in May, 1920, 
contains digests of many important nautical articles published in all parts 
of the world during the previous twelve months. The entire number is 
highly recommended. 
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KNOX PEACE RESOLUTION VETOED 


The Knox Resolution declaring war with Germany at an end and pro- 
viding for separate negotiations with that country passed the Senate by a 
vote of 43 to 38, and the House by a vote of 228 to 139, 19 Democrats sup- 
porting and 2 Republicans opposed. ' 

On May 27 President Wilson vetoed the resolution and returned it to 
the House with a note in which he declared that such a peace as the reso- 
lution provided “ would place an ineffaceable stain upon the gallantry and 
honor of the United States,” and would accomplish none of the essential 
purposes for which we entered the war. The President’s veto was fully 
anticipated. Interest thereafter centered in the attitude to be taken by the 
two parties regarding the League of Nations in the coming Presidential 
campaign. 


PRESIDENT Proposes ARMENIAN MANDATE.—On May 24 President Wilson 
sent a special message to Congress urging that it grant to the Executive 
power to accept for the United States the mandate over Armenia. offered 
by the Supreme Council at San Remo. The President in his message 
referred to the Senate resolution of May 14 congratulating the Republic 
of Armenia upon its recognition by the Allied Powers and the United 
States, expressing sympathy with the sufferings of its people, and request- 
ing that an American war vessel be stationed at the port of Batum. 

The President recognized the far-reaching significance of acceptance 
of the mandate, but urged it as a duty for the maintenance of peace and 
tolerable living conditions in territories separated from the former Turkish 
Empire. He referred to the report of the American Military Mission 
headed by General James G. Harboard which estimated that acceptance 
of the Armenian mandate would call for two divisions of American troops 
amounting altogether to 60,000 officers and men, and would cost $700,000,- 
ooo for a period of five years. The report suggested, however, that it 
might be better to spend “millions for mandates than billions for future 
wars.” 


Senate Réyecrs MANpaTe.—The Senate Foreign Affairs Committee by 
a vote of 11 to 4 reported to the Senate a resolution briefly declining to 
grant the President power to accept the Armenian mandate. This reso- 
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lution was passed by the Senate. The House declined to consider the 
question, on the ground that the Senate action was sufficient. 


PresipeENT TO Fix ARMENIAN BounDARY.—Washington, May 22.—Presi- 
dent Wilson, it was officially announced this afternoon, has accepted the 
invitation of the Allied Powers to act as arbitrator for the settlement of 
the Armenian frontier disputes. 

In assuming the responsibility, the President has accepted the suggestion 
of the San Remo conference that he do so without regard as to what the 
attitude of the United States ultimately may be concerning their proposal 
that this country also undertake the mandate over Armenia. 

It is assumed that he will appoint one or more commissioners or investi- 
gators to collect the necessary data, and probably to grant hearings to 
representatives of the various interested powers, including Armenia, Tur- 
key, France, Greece and Italy. 

The question of fixing the boundaries of Armenia has been one of the 
most troublesome in connection with the negotiation of the Turkish treaty. 
Although the United States is not a party to this treaty, since it was not at 
war with Turkey, the President has repeatedly insisted that the boundaries 
of the new Armenian state should be such as to guarantee its integrity 
from aggressions by hostile Turks and Kurds and at the same time assure 
the country’s economic development. When he raised objections to the 
last draft of these boundaries drawn up by the Allied and Turkish negoti- 
ators the Allied Powers insisted that he should assume the responsibility 
of arbitrating the exact lines.—Baltimore Sun, May 23. 


ALLIED PREMIERS TO FIX GERMAN INDEMNITY 


SpA CONFERENCE PostrpoNep.—The Allied-German Indemnity Conference 
which was to have been held at Spa on June 21 has been postponed antil 
July 5, on account of the elections in Germany. 


PRELIMINARY ALLIED CONFERENCES.—According to press statements of 
July 17 the Anglo-French Conference at Hythe fixed the sum total which 
Germany should be called upon to pay in reparation at 120 billion marks 
gold—about 284 billion dollars. It was also decided, according to reports, 
that Germany would be permitted to issue bonds covering the indemnity, 
which the Allied Powers could use in paying their own debts to the United 
States and other creditors. 

According to an agreement of last December the German indemnity was 
to be divided as follows: 55 per cent to France, 15 per cent to England, 
10 per cent to Belgium, 7 per cent to Italy, and the remainder to other 
Allied states. Italy has recently expressed dissatisfaction with this appor- 
tionment on the grounds that she did not share in the division of German 
battleships or colonies, and that the distribution of the indemnity should 
be based not on the actual losses but on the efforts expended in the war. 
To settle this question of distribution and reach final agreement on the 
terms to be presented to Germany, the French and British Premiers will 
confer in Paris on June 20, and a financial conference will meet in Brus- 
sels July 2-4. 

It is uncertain whether or not the United States will be represented at 
this meeting. President Wilson will probably be called upon to confirm the 
statement that the United States will demand no share in the indemnity. 
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LEAGUE OF NATIONS 


FirtH Session at Rome.—The fifth session of the League of Nations 
Council met at Rome on May 14, electing Signor Tittoni, President of the 
Italian Senate, as president of the session. The Council discussed whether 
President Wilson should be requested to convoke the First Assembly of the 
League, which is expected to be held in the autumn. 

It was decided that a note should be sent to Russia expressing regret 
that the Soviet Government laid down conditions amounting to a refusal 
to permit a League Investigating Commission to visit Russia. To this 
communication Foreign Minister Tchitcherin later sent a reply expressing 
extreme astonishment that one of the members of the League—Poland— 
should be allowed by other members “full freedom to violate the peace 
and strangle justice by trying to convert the Ukraine into a vassal state,” 
and stating that in view of Polish hostilities the reception of a League 
Commission was impossible. 


Persia APPEALS To LEAGUE.—A special meeting of the League Council 
was set for June 14 in London to consider difficulties arising out of the 
plebiscites in Schleswig and Upper Silesia, and also to consider Persia’s 
protest to the league regarding Bolshevist attacks on the Persian port of 
Enzeli on the Caspian Sea. The Persian appeal was sent on May 21. It 
appears that naval vessels belonging to the anti-Bolshevist forces of Gen. 
Denikin had taken refuge at Enzeli and that the Bolshevists had bom- 
barded and occupied the port. There were rumors also that Bolshevist 
forces had entered the Persian capital of Teheran, not far distant. The 
British Foreign Office later announced that the Russian occupation of 
Enzeli was only temporary and that the forces would soon be withdrawn. 


Lack or ENTHUSIASM FoR LEAGUE.—Persia’s appeal to the league will add 
piquancy to the controversy which has arisen over the attitude of the 
British Government to the league. Accusations of luke-warmness have 
been made and it was suggested in reply that some of the zeal of the 
league champions was inspired by their distrust of Poland and they might 
not so eager if it had been Persia and not Soviet Russia on whose behalf 
the league would act. 

Lord Robert Cecil, whose single-minded enthusiasm for the league ideal 
is universally recognized, has, however, returned to the charge to-night in 
a signed article in The Evening Standard. He says: 

“T am profoundly convinced that at present the League of Nations is 
quite ineffective for the purpose for which it was formed, namely, the 
prevention of war. That does not mean that it could not be made effective. 
On the contrary I think it could be made so but it must be worked by 
people who really believe in it.” 

He then maintains that the need both Russia and Poland feel to resume 


economic relations with the powers forming the council of the league puts . 


“an immense power” in its hands and goes on: 

“The real question is: Are the government in-earnest in carrying out 
with all the power of the British Empire behind them the covenant into 
which they have entered both in spirit and in letter? If they are, Great 
Britain can in this respect lead the world, as it has led the world before. 
If the same energy and conviction were thrown into the meetings of the 
council of the league as are thrown into the meetings of the Supreme 
Council the league would soon be in a very different position from that 
which it occupies to-day.”—-N. Y. Times, May 22. 
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Onty Four Nations Ovutsipe Leacue.—Washington, June 7.—It was 
pointed out at the State Department to-day that the adherence of Haiti to 
the covenant of the League of Nations on June 2 left only Honduras, Costa 
Rica, China and the United States, of the nations eligible for membership 
in the league at the present time, outside that organization. 

Of these, it was stated, China had not ratified the Treaty of Versailles 
because of her objection to what she considered the injustice of the trans- 
fer of Shantung to Japan. In order, however, to gain admission to the 
league, China contemplates ratification of the Austrian peace treaty.—N. Y. 


Times, June 8. 


AMERICAN DELEGATES TO CONFERENCE ON INTERNATIONAL CourT.—On 
June 1 Mr. Elihu Root with a corps of assistants sailed for the Hague to 
attend a conference of legal experts called by the Council of the League 
of Nations to formulate plans for the establishment of a Permanent Court 
of International Justice as provided by Article 18 of the League Covenant. 


AUSTRIA AND HUNGARY 


Huncary Sicns Peace Treaty.—The Hungarian Peace Treaty was 
signed at Versailles on June 4, Ambassador Wallace affixing his signature 
to the Treaty and the League Covenant on behalf of the United States. 
This treaty, like that with Germany, will now come up for ratification by 
the signatory powers.- Hungary had considerable difficulty in finding 
envoys willing to accept the unpleasant task of signing the terms, but 
finally sent August Beymar, Minister of Labor, and Alfred Lazar, Minis- 
ter Plenipotentiary. 


AuSTRIAN FINANCES UNDER ALLIED Controt.—Paris, June 4.—‘‘ Chancel- 
lor Renner,” the Paris Temps says, “has communicated to the Budget 
Commission of Parliament a note signed by M. Klobukowski and Sir Wil- 
liam Goode in the name of the Reparation Commission, Vienna section, on 
which they represent France and England. This note announces officially 
to Austria the aid which the Entente Powers are giving to the economic 
resurrection, and authorizes the issue of Treasury bonds, for which the 
public property and all the revenues of Austria will serve as guarantee 
with regard to all foreign obligations, including war debts and reparations. 

“These Treasury bonds will cover credits for food and raw materials 
already accorded, or which will be accorded; but the Reparation Com- 
mission will, first of all, have control of the finances of Austria. It will 
be eventually able to take in hand the imposition of taxes and will assure 
strict economy in state expenditures. 

“Chancellor Renner has announced the imminent going into effect of a 
state of peace after the ratification by France of the Treaty of St. Germain. 
He has expressed the gratitude of the Austrian people for the assistance 
of the Entente and the hope that Austria will find in the Reparation Com- 
mission a benevolent tutor.”—N. Y. Times, June 8. 


GERMANY 


ExTREMES GAIN IN GERMAN ELEctions.—Early returns from the elec- 
tions in Germany on June 5 show gains for both Radicals and Reaction- 
aries at the expense of the “ middle parties ””—the majority Socialists and 
Democrats. As a result the present coalition government will probably 
secure only a bare majority in the Reichstag, insufficient to guarantee its 
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retention of power. An intense struggle for political control is expected 
between the parties of the right and of the left. The elections show that 
the propertied classes in Germany are coming back as a strong factor in 
politics. They also reveal the weakness of the extreme radical or com- 
munist party, which polled a very light vote. Partial returns give the fol- 
lowing results: 


Votes Seats 
Independent Socialists ................-..00. 3,648,000 57 
SSA 3,523,000 86 
German People’s Party ............0..0.....; 2,637,000 42 
RR Leki eta gice.s 4a ap was tll ve Sek 1,627,000 27 
Se, | SUORROMMUONS oi. cisiey wceemewadgvnd ode 2,172,000 4! 
ag Sey tle Re RT aang 1,804,000 43 
I oe PE oe ee eo Lea rk ccce tee ec 329,000 2 
a ay EEA Pe Le STU AE SERS Bitar ee 47 


RUSSIA 

Lonpon CONFERENCE ON TRADE WitH Russ1a.—The first official discus- 
sion between British ministers and the Russian trade delegation headed by 
Gregory Krassin were held in London on May 31. Krassin was given a 
favorable reception by London crowds. 

According to the French press, the French Government is leaving to 
Great Britain sole initiative and responsibility for the negotiations with 
Russia. The French declare Russia has nothing to export, and is seeking 
to spend gold which belongs rightly to Russia’s creditors, to Ukraine, and 
to Rumania. Russia’s eagerness for assistance, they assert, is the outcome 
of Polish military successes; and England’s eagerness to negotiate arises 
from fear of Russian activities on the Persian frontier. 

London, June 3.—Trade negotiations between the Allies and Gregory 
Krassin, Russian Soviet Minister of Trade and Commerce, have not yet 
begun, according to a statement by Premier Lloyd George in the House of 
Commons to-day. riage ; 

Replying to a flood of insistent queries, the Premier said there were cer- 
tain questions Great Britain wanted cleared out of the way before it would 
undertake negotiations at all. Russia must guarantee that there will be no 
attacks on British interests in the east or at home while negotiations are 
proceeding, Mr. Lloyd George declared, and must guarantee to release all 
British prisoners, whether civil or military. Great Britain must clear these 
questions out of the way herself, after which allied negotiations could 
proceed. : 

Representatives of the. French and Italian governments were in London, 
the Premier added. 

The Premier was asked whether the negotiations had been sanctioned by 
France and Italy. The question of M. Krassin’s credentials and whom he 
represented also was raised. ay 

The Premier replied that the decision of the Supreme Council to promote 
trade with Russia already had been made public. At San Remo the 
Supreme Council decided to authorize Allied representatives to meet 
M. Krassin and a Rusian trade delegation, excepting Maxim Litvinoff, in 
London as soon as possible. : 

The Premier said M. Krassin was head of the delegation representing 
the Russian Co-Operative Organization, but he was also Minister of the 
Soviet Government and as such, no doubt, was acting in the name and 
under the authority of the Soviet Government. 
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One of the members asked whether Krassin was not originally a*German 
agent. The Premier said he did not think he was, but that he was asso- 
ciated with a German firm of electricians. He was a Russian. 

“Tf am not aware,” said the Premier, “that there is great perturbation 
in France. The mere fact that some French newspapers are trying to 
foment trouble between two friendly and allied countries, whose friendli- 
ness is essential in the interest of the world, is no proof of the French 
perturbation.”—N. Y. Times, June 4. 


IraLy AND SCANDINAVIA REOPEN TrapeE.—According to an Italian report 
of May 21 Italy was about ta send 30 million lire’s worth of medical 
supplies to Russia in exchange for grain, the transport to be effected via the 
Black Sea. 

Contracts with Sweden amounting to 100 million Swedish kroner have 
also been negotiated, and Danish firms have sold large quantities of agri- 
cultural machinery, seeds, and medical supplies, including 500,000 kroner’s 
worth of scythes. 


Harp FIGHTING WITH PoLanp.—During the last two weeks of May the 
Soviet Government attempted an offensive against Poland on a consider- 
able scale on the north or Beresino front. According to despatches of early 
June, Poland had held up the Russian advance and was replying: with a 
vigorous counter-offensive. 


ITALY 


Nitti CABINET REORGANIZED.—On May 1 the Nitti Cabinet based on a 
makeshift combination of Socialists and Catholics sustained defeat in 
Parliament by a vote of 193 to 172. After considerable delay Signor Nitti 
was asked by the King to attempt the formation of a new ministry. 

During his premiership Nitti established friendly relations with Austria, 
cemented by the visit of the Austrian Chancellor Renner to Rome. Nitti 
also was successful in imposing severe taxes on property and collected 20 
billion lire in subscriptions to the last national loan. In international 
policy he stands for peace and trade with Russia, and maintenance of the 
Ottoman Empire. His views on Italy’s internal politics are given in the 
June Current History as follows: 


We have three political factors to consider—Nationalism, Socialism and 
Catholicism. Nationalism is a fictitious movement which will disappear 
the day the masses understand that, the war being won, we have secured 
our natural geographical limits, or at least, what has been the legitimate 
aspiration of many generations in Italy. Fiume is the last page of our 
patriotic history, which, if we are patient enough, we shall inscribe with the 
same pride as all the rest. 

Socialism will not constitute a menace. Most of those who profess it 
are statesmen, or, rather, men of practical possibilities, who will before 
long separate from those agitators who have no practical end in view, while 
the latter will stand discredited in the eyes of the Italian public, which is 
supremely realistic. 

Political Catholicism is a force of social conservation which is especially 
useful in Italy at this time. The question of temporal power exists only 
in form, and even in this respect will soon disappear. There will be no 
need for a great declaration, nor for pompous renunciation, nor for re- 
visions of the past; it will fall like all decaying things. One fine day, with- 
out knowing how, we shall come to an understanding. Cardinals will enter 
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our Senate, the Pope will send us a Nuncio, and we will reply by sendi 
an Ambassador to the Pope. To the head of this great organization, whi 
is the Catholic Church, we give all due respect and extend to him all the 
rights and privileges to which history entitles him; and with the fulfillment 
of that duty he will have no desire to dispute with us the right of having 
our own country. The Cavournian formula of a Free Church in a Free 
State will be adopted for mutual convenience. 


TURKEY 


Peace TREATY SuBMITTED—The Peace Treaty with Turkey was pre- 
sented to the Turkish delegates at Paris on May 11. The terms of the 
treaty have already been summarized in previous issues of these notes, 
They provide for American membership, if desired, on the commission to 
control navigation of the Dardanelles, the other delegates being supplied 
by France, Italy, Great Britain, Japan, Greece, Rumania, and perhaps later 
Russia and Bulgaria. The United States, Great Britain,- France, Italy, 
Japan, and Russia will have two votes each. The new Turkey in Europe 
consists of an area 37 miles by 25 miles east of the Enos-Midia line. In 
Asia Minor Turkey loses Smyrna and its hinterland to Greece, the Arme- 
nian republic, and all her former possesions east of the Mediterranean. 


TurkisH NationaLists Active.—According to dispatches of early June, 
the Nationalist forces under Kemal Pasha had inflicted defeat on most of 
the Sultan’s troops in Asia Minor and occupied positions at Kum Kale, at 
the mouth of the Dardanelles, and along the Sea of Marmora. Here on 
June 3 they were bombarded by British naval vessels. French forces in 
Asia Minor were reported to be withdrawing within the Syrian frontier 
and concentrating at Aleppo. 

In Thrace, Bulgarians joined Turks to resist Greek occupation of the 
territory assigned Greece by the treaty. It was the American proposal that 
Bulgaria should receive a part of this territory with an outlet on the 
ZEgean. The new Balkan alignment is likely to be Turkey and Bulgaria 
against Rumania and Greece. 


MEXICO 


Murpver oF CARRANzA.—At 4 o'clock on the morning of May 20 Presi- 
dent Carranza was murdered at the village of Talxcalantongo in Pueblo, 
during his flight from Obregon forces. The murder was committed 
apparently for motives of personal vengeance by General Herrero, to 
whom Carranza had entrusted himself. The followers of Carranza made 
some efforts at defense, but were taken by surprise. The body of the ex- 
president was afterwafd brought to Mexico City. Gen. Herrero was 
captured and put under arrest. 

Officials of the Obregon government made:every effort to clear them- 
selves of complicity in the murder of Carranza, which might otherwise 
influence the United States against recognition of the new régime. 


ProvisIONAL PresipeNt Setectep—On May’ 24 the Mexican National 
Congress, under Obregon control, elected General Adolfo de la Huerta as 
provisional president. General Huerta organized a ministry composed of 
Obregon followers. sims ad , 
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ing Report oF Mexican SENATE COMMITTEE.—Washington, May 31.—The 
the Sub-Committee of the Senate Committee on Foreign Affairs, w ich, under 
ent the chairmanship of Senator Fall, has carried out an extended inquiry into 
: Mexican affairs, reported to-day to the full Foreign Affairs Committee a 
ng recommendation that a new treaty be entered into between this country and 
me Mexico by which “ practices now authorized by the Mexican Constitution ” 


shall be abandoned and the lives and property of Americans in Mexico shall 
be safeguarded before the United States recognizes the new government in 


Mexico. 

If such an agreement cannot be reached between the two countries and 
As Americans continue to suffer the committee recommeends that we “send 
he a police force consisting of the naval and military forces of our govern- 
es, ment into the Republic of Mexico to open and maintain open every line of 
to communication between the City of Mexico and every seaport and border 
ed port in Mexico.” : : 

Having obtained the assurances and recognized the government, the Fall 
er Committee favors generous loans to Mexico to meet the public debt and 
y, rehabilitate the railroads—N. Y. Times, June 1. 
ye ; 
in FAR EAST 
b RENEWAL oF ANGLO-JAPANESE TREATY.—London, May 31.—The Pall 


Mall Gazette says to-day that the question of renewal of the Anglo-Japan- 
ese alliance has not yet reached the stage in which its consideration by the 
British Cabinet has become imperative. 

The newspaper says it believes Premier Lloyd George favors utilizing 
f the occasion of renewal to help forward the principle of disarmament. 
t Efforts will be made in the next.few weeks to solve the difficulties 
1 between the United States and Japan, the Pall Mall Gazette adds, after 
‘ which the possibility of widening the scope of the treaty to include the 
United States would be much less remote than appears to-day. 


Tokio, May 29.—(Associated Press.)—The Cabinet yesterday decided 
to open negotiations for a renewal and revision of the Anglo-Japanese 
alliance, which Great Britain is said to be willing to maintain with modi- 
fications, according to the Yomi-Uri Shimbun to-day. Though some of 
the covenants will be changed to harmonize with the League of Nations, 
the newspaper says it believes there will be no alteration of the principle 
with regard to safeguarding the peace of Eastern Asia and India and the 
integrity of China and the maintenance of the respective rights and special 
interests of Japan and Great Britain in the Far East. 

Marquis Shigenobu Okuma, former Premier, has issued a statement 
saying that although the downfall of Russia and Germany has removed 
the original positive reasons for the alliance, the uncertain conditions in 
China and Siberia and the agitation on the part of the Mohammedans 
of Southern Asia make aerenewal of the pact desirable as a negative instru- 
ment of peace. 


A Tokio dispatch of May 28 quoted the Asahi as saying Baron Gonsuke 
Hayashi, the new Japanese Ambassador to Great Britain, would take up 
negotiations for a renewal of the Anglo-Japanese alliance immediately 
upon his arrival in London.—N. Y. Times, June 1. 
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REVIEW OF BOOKS 
ON 
SUBJECTS OF INTERNATIONAL AFFAIRS 


“The Battle of Jutland.” By Commander Carlyon Bellairs, M. P, 
303 pages ; with maps and diagrams. (Published by Hodder and Stoughton. 
London; George H. Doran Company, New’ York.) 


The sub-title of Commander Beilairs’ book is “The Sowing and the 
Reaping of the British Navy,” which indicates the character of the 
treatment. Commander Bellairs has been a life-long student of British 
naval affairs and has written many trenchant articles on naval policy, 
organization, administration and doctrine as practiced in the British Navy. 
His book on the Battle of Jutland is a powerful and well-developed arraign- 
ment of the mode of thought that was dominant in the years of prepara- 
tion leading up to the war, in the conduct of naval operations during the 
war, and in the battle itself. In fact, the conduct of the battle is dealt 
with as the logical outcome of the control of British naval affairs by what 
the author refers to as the “material” school. Point is given to his 
remarks by the fact that he stated in an article, written many years before 
the war, that the doctrine of war held by the senior officers of the British 
Navy would result in the next naval battle being indecisive. 

The Battle of Jutland and the years leading up to it are subjected to 
close examination and thorough analysis, the salient incidents thereof 
being held to show wherein the “ material” school failed, as it was fore- 
casted to fail. Admiral Jellicoe and his chief “backer,” Lord Fisher, are 
dealt with as the leading exponents of the “ material” school; most of the 
bases of criticism are drawn from Admiral Jellicoe’s own statements. 
The arraignment of the lack of perspective, ineffective policies, defective 
measures and indecisive results is very ably done; the statements appear 
to be correct, the logic sound, and the treatment carries conviction. 

The book closes with a forceful plea for a proper “war staff”; in 
fact, the book is inscribed by the author as “ dedicated without permission 
to the man who will give the Royal Navy a real war staff.” His presentation 
of the case for the “war staff” is well done and appears to be un- 
answerable. 

The chapter-headings give a good idea of the method of treatment :-- 
Policy and Preparation; The Hush-Hush Policy; The Material and 
Historical Schools; Tactical Thought—Jellicoe Period; The Offensive: 
The Command in War; Final Reflections on Preparation; A Summary of 
the Chief Moves; The Threshold of Battle; Beatty Delivers the High Seas 
Fleet to His Chief ; The Theory of Deployment; The Grand Fleet Nibbles 
But Does Not Bite; Eleven Destroyers Dismiss Twenty-seven Battleships; 
The Torpedo at Jutland; The Night Action; Losses At and From Jutland; 
The War Staff; Conclusion; Appendix Containing Chronology of the 
Battle. 

This critical survey of the British Navy in preparation for war and 
during the consequent conduct of war, merits the careful attention of every 
naval officer who ever expects to be present in a fleet action. 
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